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sEcTroN 1 GENERAL HANUI'ACTLTRER, THP0RTER, AI{D PR0CESS0R INFoRHATION

PART A GENERAL REPORTING INFORI-{ATION

1.01 Thls Comprehensive Assessment

completed in response to the
CPI

t*l o. If a Chemical Abstracts

Register, list the CAS

If a chenical substance
either (i) the chemical
the chemical substance

Information RuIe (CAIR) Reporting Form has been

Federal 4?-g-is!er Notice of ..... tZlgil tel#l trl{l
mo. day yeai

Service Number (CAS No. ) is provided in the Federal

No. Idt@t$tTtZt- | - tA I a I - I'gl
b. CAS No. is

name, (ii)
as provided

not provided in the Pederal Register, list
the mixture name, or$ff)-tFffilE name of
in the Federal Register.

t6tdAjrtfE T Fo
c. If a chenical category is provlded in the Federal Register, report the name of

the category as llsted ln the rule, the chEilfEEf-s[Es tance- CAS- No. you are
reporting on rhich falls under the llsted category, and the chemlcal narne of the
substance you are reportlng on vhlch falls under the llsted category.

(i) Chemical name as listed in the rule .... ,.6/oFnE f,tno(f Art#fg

-

(ii) Name of mixture as listed in the rule ....
(iii) Trade name as listed in the rule ...r

Name of category as listed in the rule .. +,.., r.

CAS No. of chemical substance r o....,. r r..
Name of chemical substance ..... r o, .....

t_r-r-r-r-rll- r-r-r- r-r

1.02

CBI

Identlfy your reporting status under CAIR by clrcling the appropriate response(s).

llanufacturer .,...,....... 1

t-] Inporter

Procgssor . + + . . . . r . + + r . r . . . a . r r r r r . . . . . . o r o e . . . r . r . . . . . r . r r r . . r . . . . . . r . . r r i . . . . . . (

x'/P manufacturer reporting for customer vho is a processor ....
x,/P processor reporting for customer vho is a processor ...... r... r........ +.... r r

2

3J

4

5

I_l Hark (X) this box if you attach a eontinuation sheet.



I .03

q.BI

t-l
Yes

No

Does the substance you are
in the above-listed Federal

on have an rrx/prr designation associated vith it
Notice?

-/l14 Go to question

l-] Go to ques t ion

repor t ing
Regis ter

a l a + a r ar 
' 

a t 
' 

a a a a a a a a a a aa t a a+ a aaa a a a a a o a

a a a r I i a a a a aa r r aa a a aa a a a a

1 .04

1.05

1 .04

CBI

t-t

d. Do you manufacture, import, or process the
under a trade name(s) different than that
Cirele the appropriate response.

Check the appropriate box belov:

t-l You have chosen to notify your

Provide the trade name(s) ....

listed substance and
listed in the Federal

distribute it
Register Notice?

b.

customers of their reporting obllgations
/,/rt

t__I

t-l
You have chosen to

You have submitted
date of the rule in
repor t ing.

report for your customers

the trade name(s) to EPA one day after the effective
under vhich you arethe Federal Register Notice

1.05

CBI

t-I

If you buy a trade name product
reporting requirements by your

Trade name

and are reporting because you vere notified of your
trade name supplier, provide that trade name.

t6rn#tls TFa
Is the trade name product a mixture? Circle the appropriate response,

a.... r. r r.. r r r r r r a + r a a a a a a a a a rr a a a r a ..aa a a a 1o
Certification The person vho is responsible for the eompletion of this form must
sign the certification statement belov:

rrl hereby certify that, to the best of my knowledge and belief , all information
tt ./,. ,,]

TITLE
t6nt ) 4,1-6 - S^f,f

Yes

No

1.06

CBI

tl -rffi ',frA
d;#t!,'ir

TELEPHONE NO.

entered on this form is complete
r)., r'llliee/e,€

t-l Hark (X) this box if you attach a continuation sheet.

ffi



1.07 Exenptlons From Reportlng -- If you have provlded EPA or another Federal agency
vlth the requlred lnformatlon on a CAfR Reportlng Forn for the llsted substance

CBf vlthln the past 3 years, and thls lnforDatlon ls current, accurate, and complete
for the tlne perlod specifled in the rule, then slgn the certlficatlon belov. Iou

I I are required to complete section I of this CAIR forn and provlde any lnformation
now required but not previously submitted. Provide a copy of any prevlous
submissions along vith your Section l submission.

I'I hereby certify that, to the best of my knovledge and belief, aII required
lnformation vhich I have not lncluded in this CAIR Reporting Form has been submitted
to EPA vithin the past 3 years and is current, accurate, and conplete for the tlme
period speclfied in the rule.r

SIGNATURE DATE SIGNED

m
SUBHISSION

TITLE TELEPHONE NO.

1.08 CBI Certlflcation -- If you have asserted any CBI clalms ln thls report you nust
certify that the folloving statements truthfully and accurately apply to all of
those confldentiality clains nhich you have asserted.

CBI

_ 'rMy company has taken measures to protect the confidentiality of the information,
l_l and it vill continue to take these measures i the infornation is not, and has not

been, reasonably aseertainable by other persons (other than government bodtes) by
using legitimate means (other than discovery based on a shoving of speeial need in
a judicial or quasi-Judicial proceeding) vithout my company,s consent; the
information is not publicly available elsevhere; and disclosure of the informatlon
vould cause substantlal harD to my company's competitive positlon.'r

SIGNATURE

TELEPHONE NO.

m
TITLE

t -1 Hark (X) this box if you attach a continuation sheet.



PART B CORPORATE DATA

1.09 Facility Identification

cqI

t-t
Nene a- t- l- lzlT)21- t7 lv tzl - r - I - I -t _-l_ I - r - I - r - I -t - I - I - I - I - I

Addresst'7-l7t7tzl-,zt_1-tZlZtEl_t-t*t,._t:t-t-t-t-t-t-t-t-t-t-l

WTAEI=lflolalll I tl I I-l-r-t-l-l-t-r-1-tcfiv- _t_l_l

vatEl tE-lElgtrl--r
State Zip

Dun & Bradstreet Nurber ...lVlVl-lVzlA-@l9lAlrt
EPA ID t{utrber .. t - I - I - I - I - I - t - I - I - I

Employer rD Number ........12141?l3l4l4@I51air
Prlmary Standard Industrlal Classificatlon (SIC) Code .I3lQl7l6l

Irlt

Other SIC Code

Other SIC Code

1.10 Cotnpany Headquarters Identif ication

cBr Name tT tE tEtEtetTtTl-tEJ-tAZtTtVV _r-r-t-t-l-t-t-I
t-t Address lJ/.l- l7 lr-t 6tA tEtTlZt l-lzllt-t-t-l-l-t-l-t-t-l

Street

tZtZI EI T'tH tA tA tE I - I - I - I -r-r-r-r-l-l _ lll-l-1-r

_1lr-I
-t-t-l

_r_1_l
Ci ty

lrulat
State

tatgtErEt:Et--t
zip

_1_t_t_l

Dun & Bradstreet Number ..lAlAl-tZlZlA-lalAlAlA
Euployer rD Nuuber .......121-4lal3lalzal3la"2

l-l }lark (X) this box if you attach a continuation sheet.



1. 11 Parent Company Identification

cBI Name I I-l:l-l-l-1-t-t:l-1-l-
t-l Address t-l-l-l-l-l . I- I _l-l-l-

t-r-t-t-t-t-t-t-t-l

1-l-l-r-r-r,r-r:r-r-r:l-r-l-l
r-r-r-r-r -rlr-l-l-r-rlr-rlr. r

Street

r-r-r-t-1-t-1-1_r_r_t_t_t_t_l_l_
Ci tY

t-l-I
State

t_t-1-l-t-t--t
ztp

III

Dun & Bradstreet Number . . . I - I - I - I - I - I - I - I - I - I - I - I

1,12 Technical Contact

cBr Name vtv tv lz,t- l-'!-atv lElE tz tE]l. t- t- 1 - I - I - I - I - I - I - I - I - I - I - I

I - r rr t re r 5 r A I F tZ17 tzt- lZ tA tA t2 t7 t7 tZtV tZtA tA_ I - I - r - r _ r - r - r - I

Address aa Wt- lm tV tZ1- l7 tV tZ t - I 3t < tZ t _ lAlT t6l- l- I - I - I - I - I - I

rutdtatStrlEr?rr l-t-r-l-l-t-rlr. 1_r-1
Ci ty

-lll-l_ t-l-l-l

Telephone Number r......... r..... r....r... r.......

t atEtEt 5tlt - - t E I Qtal a I
zip

t o tzt - 171 fl6 r - r :31 7 r€:lEr

I
e

TA

t&ts
Stat

1.13 This reportins year is from ... ... IAlTl lzlZl to l7lal lalalllo, Year l{o. Year

lll Hark (X) this box if you attach a continuation sheet.



1. 14 Faeili ty
provide

CBI Name of

t-1 Hai Iing
-l-l-l-t-t-l-r-t-
ttI _t-r_t-t-l_r
t_t_ l-1-l-l-1-l

Acquired If you purchased this facility during the reporting year,
the folloving information about the seller:

SeIIer

Address

t-1
-I

I]_l_t_1_I
Street

t-1-t-I -1-1-t_t-t-l-t _1-l
_t_I-t- l_1_1_t_I

-l._ r-r -111-r-r-l-t-l-1
r-- l-1-r_-1_ I -- t -t-1 -t _ I

zip

I

I

_l_l_r_1
Ci ty

t_l-t
Sta te

Employer ID

Date of SaIe

_t_t_1_1_l_1_1_
r-r_r r -rlr r-r-Ho. Day Year

contact Person [ - ] - I - I - I - I - 1 - I - I - 1 - I - I - I - I - I - I - I - I - I - I - | - I - I - I

Telephone Nunber . I-l-l-l - t-l-l-l- t-l-l-l-l

1.15 Pacllity sold -- rf you sord this facirity during the reportlng year, provide thefolloving informatlon about the buyer:

_t-r-r-r-r*l-l- I-1-1-1-t-t -t-l-t-t-l-CBI Name of Buyer I

fll Hailing Address

_r_1
t-I -t-t.l

Street

l_l
I-1

_l
-Ilr- r-t-r-r-lll-t

t_t_1_l_ I:1-r_r-r-r-r-1_1-
Ci ty

_t_t_1-t-t__1-l-

r-1-l-l-t-t-l _t_1_r

t-I-I
State

t_t_1_-t -r-1--t-r-llt-r
zip

_ l_ I
R.?t--uate or rurcnase .... ..r, ..rr ,... .....t I I t I I t .r_l

YearHo. Day

contact Person [ - | - | - I - I - ] - I - I - I - I - I - I - I - I - I - I - I - I - I - I - I - I - I - I

relephone Number. l-l-l-l - t-l-l-l- I-l-l-l-I

t-t Hark (x) this box if you attach a continuation sheet.



1. 16

CBI

t-r

For each classification llsted belolt-+t{te the quantity of the llsted substance that
was manufactured, lmported, or @-rocessed )t your facllity during the reportlng year.

Classi fication

Hanufactured

Quantity (kg/yr)

Impor ted

For direet eommercial distribution (including export) ., . . . . . . .,, . .

In storage at the end of the reporting year ... +.... ,....,.
0f that quantity processed, report that quantityr

In storage at the beginning of the reporting ye.ar ....
/pro""ssed as a reactant (chemical producer)

Processed as a formulation component (mixture producer)

Processed as an article component (article producer) ., r . ,........,
Repackaged (including export) . r.......... . r l. ....,.. r.

In storage at the end of the reporting year r r.... r. .,.... +

Jri ?s>
a
{nlru,-/fl

-

Processed (include quantlty repackaged) .,.... 37/.7{A
0f that quantity manufactured or

fn storage at the beginning of

For on-site use or processing

imported, report that quantity:

the reporting year ..,.... r

l-l t{ark (x) this box if you attach a continuation sheet.



PART C IDENTIFICATION OF T.IIXTURES

1,17 Hixture If the listed substance on vhich you are
or a component of a mixture, provide the folloving
chemical, (If the mixture composition is variable,
each component chemical for all formulations,)

CBI

t-l

required to report is a mixture
information for each component
report an average percentage of

Average 7"

Composition by l,Ieight
(specify precision,

e.s., 45t + 0.5U)
Component

Name
Suppl i er

Name

-1 
J fl r,4,7 - .{1,{'l A)arrs {le'aqi&
t - Ettsaoy'rtr{4fu#'6 lr /(/olutr{€ . - ,

70H
;4%

TotaI 100u

t I t-lark (X) this box if you attach a continuation sheet

10



2.04 State the quantity of the
or processed during the 3
descending order.

listed substance
corporate fiscal

that your facility manufactured, imported,
years preceding the reporting year in

CBI

t_1 Year ending a a a a a a a a a oa a a r a a a r a t a a a a e a a a ia a a a a a a

manufac tured

tTtlt rElzl
Ho. Year

ksQuant i ty

Quan t i ty

Quan t i ty

impor ted

processed

impor ted
j
Pkg

-

{fit,Yo{ us

dkg
u
Akg

-

kg

Ouan t i ty

Quant i ty

Quan t i ty

manufac tured

impor ted

processed

fror
4as.o66 kg

processed

Year ending l7lzl lZlelllo. Year

kg

Year ending l7lAl 17l.bl
Ho. Year

Quant i ty

Quant i ty

Quan t i ty

manufactured

2.05 Specify the manner in vhich
appropriate process types.

CBI

t-l

you manufactured the Iisted substance. Circle all

r.... r.... 2

,/\....(r)\/

Continuous proc

Semicontinuous

Batch process

ess

process

t ] Hark (X) this box if you attach a continuation sheet.

L2



2.06 Specify the manner in nhich you processed the listed substanee. Circle all
CBI appropriate process types.

t-l
Continuous process

Semicontinuous process

Batch process

)

a
2.07 State your facility's name-plate eapacity for

substance. (If you are a batch manufacturer
9BI question. )

I-I
Manufacturing capaci ty

Processing capacity

manufacturing or proeessing the listed
or batch processor, do not ansver this

A kg/yr

Tkglvr
2.08 If you intend

manufactured,
yearr €stimate

CBI volume.

t-1 Manufacturing Importing
Quantity (kg) Quantity (kg)

to increase or decrease the quantity of the listed substance
imported, or processed at any time after your current corporate fiscal
the increase or decrease based upon the reporting year's production

Processing
Quant i ty (kg)

Amount of increase

Amount of decrease

l-l Hark (X) this box if you attach a continuation sheet.

13



2.09 For the three largest volume nanufacturlng or processing procesa types lnvolving the
llsted substance, specify the number of days you nanufactured or processed the llsted
eubstance durlng the reporting year. AIso specify the average number of hours per
day each process type rras operEted. (If only one or tvo operatlons are lnvolved,
llst those. )

CBI

l_1

Process Type +1 (The process
quantity of

Hanufactured

type involving the largest
the listed substance. )

type involving the Znd largest
the listed substance, )

type involving the 3rd largest
the listed substance, )

Average
Days/Year Hours/Day

f/) ,ltla
i/? /&_6 _.

44
L4

Process Type ,#2 (The process
quantity of

l.lanuf actured

Processed

Processed

Processed

Process Type *3 (The process
quantity of

Manufactured

2.10 State the maximum daily inventory
substance that tras stored on-site

CBI chemical.

l-l

and average monthly
during the reporting

inventory of
year in the

the listed
form of a bulk

Haximum daily inventory

Average monthly inventory

4r.76tr kg

?draeo ur

l-l Hark (X) this box if you attach a continuation sheet.

14



2.11 Related Product lrypes -- Llst any byproducts, coproducts, or inpurities present vith
the listed substance ln concentrations greater than 0.1 percent as it is manufac-
tured, imported, or processed. The source of byproducts, coproducts, or inpurities
neans the source fron vhich the byproducts, coproducts, or lmpurltles are made or

CBI lntroduced into the product (e,g., carryover from rav naterial, reaction product,
I etc. ) .l_l

Source of By-
Concentration products, Co-

(Y") (speci fy t products, or
Z precision) Impyrities

,y/
CAS No. Chemical Name

Byproduct,
Coproduc t
or Impuri ty'

'Ur" the folloving codes to designate byproduct, coproduct, or impurity:

B = Byproduct
C = Coproduct
I = Impuri ty

t-l Hark (X) this box if you attach a continuation sheet.

15



2.12 Existing Product Types -- List aII existing product types vhich you manufactured,
lmported, or processed uslng the llsted substance during the reporting year. Llst
the quantity of listed substance you use for each product type as a percentage of the
total volume of listed substance used during the reporting year. AIso list the

CBI quantity of listed substance used captively on-slte as a percentage of the value
Ilsted under colunn b., and the types of end-users for each product type, (Refer to

I-l the instructlons for further explanation and an exanple.)

ldd

E[.

Product Typesl

b.
Z of Quantity
Manufactured,
Imported, or

Processed

c.

7" of Ouan t i ty
Used Captively

On-Si te

d.

of End*Users

'U=" the follor.ring codes to designate product typesl
A = Solvent
B = Synthetic reactant
C = Catalyst/fnitiator/Accelerator/

Sensitizer
D = Inhibi tor/StabiLizer /scavenger/

Ant ioxidant
E = Analytical reagent
F = Chelator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubricant/Friction modifier/Antivear

agent
I = Surfactant/Emulsifier
J = Flame retardant
K = Coating/Binder/Adhesive and additives

L = Holdable/Castable/Rubber and additives
H = Plasticizer
N = Dye/Pigment/Colorant/fnk and additives
0 = Photographic/Reprographic chemical

and additives
P = Electrodeposition/Plating chemicals
O = Fuel and fuel additives
R = Explosive chemicals and additives
S = Fragrance/Flavor chemicals
T = Pollution control chemicals
U = Functional fluids and additives
V = Heta1 alloy and additives
H = Rheological modifier
X = 0ther (specify)

'U"" the folloving codes

I = Industrial
CH = Commercial

to designate the type of end-users:

CS = Consumer
H = other (specify) C ffl

t_l l{ark (X) this box if you attach a continuation sheet.

16



2.13 Expected Product Types -- Identify aII product types vhich you expect to manufacture,
lnport, or process using the listed substance at any tlme after your current
corporate flscal year. For each use, specify the quantity you expect to manufacture,
import, or process for each use as a percentage of the total volume of listed
substance used during the reporting year. Also list the quantity of listed substance

CBI used captively on-site as a percentage of the value listed under column b., and the
types of end-users for each product type. (Refer to the lnstructions for further

t_l explanation and an example. )

Product Typesl

b.

"A of Quan t i ty
Manufactured,
Imported, or
Processed

C.

"/" of Quan t i ty
Used Captively

On-Si te

/oo

a, d.

/oc
Type of End-Users2

'U.* the folloving codes to designate product

A= Solvent L=
B = Synthetic reactant H =
C= Catalyst/Initiator/Accelerator/ N=

Sensitizer 0 =
D = Inhibitor/StabiLizer/scavenger/

types r

Holdable/Castable/Rubber and additives
Plasticizer
Dye/Pigment/Colorant/fnk and addi tives
Pho tograph i c/Reprograph i c chemi cal
and additives
Elect rodeposi t ion/PIat ing chemicals
Fuel and fuel additives
Explosive chemicals and additives
Fragrance/Flavor chemicals
Pollution control chemicals
Functional fluids and additives
Hetal- alIoy and addi tives
Rheological modifier
0ther (specify)

Er

F=
G=
H=

I=
J=
K=

Antioxidant P
Analytical reagent Q

Chelator/Coagulant/Sequestrant R
Cleanser/Detergent/Degreaser S

Lubrieant/Friction modifier/Antivear T
agent U
Surfactant/Emulsifier V
Flame retardant I,I

Coating/Binder/Adhesive and additives X

'u"* the forroving codes to designate the type of end-usersr

I = fndustrial
CH = Commercial

CS = Consumer
H = other (specify)

Hark (X) this box if you attach a continuation sheet.

L7



2.14 Final Product -- Complete the folloving
CBI manufactured, imported, or processed at

substance other than as an impurity.
t_l

Final Product's
Product Typel -.Physiefl .Fqr-m1

table for each type
your facility that

c.
Average Y"

Composition of
Listed Substance
in Final Product

product
the Iisted

d.

Type of 
2

End-Users"

of final
contains

b.8.

il/+ 1 vlrt Nlfr

tur" the following codes to designate product types:
A = Solvent
B = Synthetic reactant
C = Catalyst/Initiator/Accelerator/

Sensi tizer
D = Inhibi tor/Stabilizer lscavenger/

Antioxidant
E = Analytical reagent
F = Chelator/Coagulant/Sequestrant
G = Cleanser/Detergent/Degreaser
H = Lubrieant/Friction modifier/Antivear

L = Holdable/Castable/Rubber and additives
H = Plasticizer
N = Dye/Pigment/Colorant/fnk and additives
0 = Photographic/Reprographic chemical

and additives
P = El-ectrodeposi tion/Plating chemicals
0 = FueI and fuel additives
R = Explosive chemicals and additives
S = Fragranee/Flavor ehemicals
T = Pollution control chemicals
U = Functional fluids and additives
V = Hetal alloy and additives
V = Rheological- modifier
X = Other (specify)

I
J
K

agent
= Surfactant/Emulsi f ier
= Flame retardant
= Coating/Binder/Adhesive and additives

'U*" the folloving codes to designate
A=Gas
B = Liquid
C = Aqueous solution
D = Paste
E = Slurry
F'l = Povder

'U=" the folloving codes to

the final product's physical form:

Crystalline solid
Granules
Other solid
Gel
0ther (speeify)

designate the type of end-users:

CS = Consumer
H = Other (specify)

F2=
F3=
F4=
G=
H=

CH=
fndus trial
Commercial

I_l Hark (X) this box if you attach a continuation sheet.

18



2,L5
CBI

l-I

Circle
Iis ted

Truck

all applicable modes of transportation used to deliver bulk shipments of the
substance to off-site customers.

other ( speci fy) ,r{O NE

Rallcar ......... 2

Earge, Vessel 3

Plpellne 4

Plane ... 5

2.16 Customer Use Estimate the quantity of
or prepared by four customers during the

CBI of end use listed (i-iv).

I-I
Category qf-End Use

i. fndustrial. PToducts

the listed substance used by your
reporting year for use under each

cus tomers
category

,l
chemical or mixture ..,.. r r r........... r..... +.. . EO|{Z kg/yr

Articlg . t......... r.......... r r o. '..... ... ..... .. ' r.

ii. Commereial Products

Chemical or mixture ...... r + r.., .. r . r. r +.. e..

Af tiClg .. o r....... r. r.. r.. r. r r.. r...... r.. r

iii. Consumer Products

Distribution (excluding export) r....... r...... r o.,. r

ExpOft .. +... .. + +. r r '... r ..... r..

Quantity of substance consumed as reaetant ,.........

Unknovrt customer uses .. r,.. r... r.... r.. r........

lv.

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/.yr

l -l Hark (x) this box if you attach a continuation $heet.
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SECTION 3 PROCESSOR RAI{ HATERIAL IDENTIFICATION

PART A GENERAL DATA

3.01 Specify the quantity
for each major source

CBI The average price is
subs tance .

r*l
S.ource of Supply

purchased and the average price paid for the listed substance
of supply listed. Product trades are treated as purchases.

the market value of the product that vas traded for the listed

Quantity Average Price
(ks) ($/kg) _
A

,dW

-

,lq{ r'a $ #t. xtalt

The Iisted substance was manufactured on-site.

The listed substance vas transferred fronr a
different company site.

The listed substance vas purchased directly from
a manufacturer or importer.

the listed substance vas purchased from a
distributor or repackager.

The listed substance vas purchased from a mixture
produeer.

3.02 clrcre all appticabre modes of transportatlon usedCBI your facility.

t_ I

to dellver the listed substance to

Truck

Rai lcar

Barge, Vessel

Pipeline

Plang"t"""t""taaaal.a.raaa.r..oraa..ro..a+ar+aaarr.r..aa.r.+aaar.rr....

Other (specify)

o
@

3

4

5

6

I-l Hark (x) this box if you attach a conrinuation sheet,
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3.03
CBI

I-I

a. Circle all appllcable contalners used to transport the llsted substance to your
fael Il ty.

Bags .. ...,.... I

Free standing tank cyllnders .......... 3

Tank rail cars .. .....O
Hopper cars ........., 5

Tank trucks .,..,.,. . @
flopper trucks ...,..... 7

Drums . ........ 8

Pipeline ...... 9

10a a o r t t t r a a a a a a a a a a t a t a t a a r a a a a r a rI

bstance is transported in pressurized tank cylinders, tank rail
ucks, state the pressure of the tanks.

mmHg

mmHg

mmHg

il,
4t

/1//,4

Other (specify)

b. If the listed su
carsr or tank tr
Tank cylinders

Tank rail cars

Tank trucks

l_l Hark (x) this box if you attach a continuation sheet.

22



PART B RAI+I HATERIAL IN THE F0Rt.l 0F A HIXTURE

3'04 If you obtain the llsted substance ln the form of a mlxture, llst the trade nane(s)of the mlxture, the name of lts suppller(s) or nanufacturer(s) , an estlmate of the-cDI average percent composition by veight of the llsted substance in the nlxture, and the
anoun t of mixture processed during the reporting year.

II
Average

Z Composition
by lJeight

(specify t Z .precision)Trade Name
Supplier or
Manufacturer

Amoun t
Processed

( \F./.Yr )

tf /+

t_l Hark (x) this box if you attach a continuation sheet.
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PART C RAI+I HATERIAL VOLUHE

3.05 state the quantity of the listed substance used as
cBr reporting year in the form of a crass r chemical,

the percent composition, by weight, of the 1isted
t_l

0uantity Used
(kg/yr)

Class I chemical

Class If chemical

Polymer

a rav material during the
class II chemical, or polymer, and
subs tance.

"l Composition by
IJeight of Listed Sub-

stance in Rav Haterial
(specify t Z pfecision)

/00

l-l Hark (x) this box if you attach a continuation sheet.
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SECTION 4 PHYSICAL/CHEHICAL PROPERTIES

General Instructions:

If you are reporting on a mixture as defined in the glossary, reply to
4 that are inappropriate to mixtures by stating t'NA mixture.tf

For questions 4.06-4.15, if you possess any hazard varning statement,
notice that addresses the information requested, you may submit a copy
facsimile in lieu of ansvering those questions which it addresses.

questions in Section

label, HSDSr or other
or reasonable

PART A PHYSICAL/CHEHICAL DATA SUMMARY

4.01 Specify the percent purity for the three majorl technical grade(s) of the llsted
substance as it is ,nanufactured, inported, or proeessed, Ueasure the purlty of theCBI substance in the final product form for manufacturlng activitles, at the tlire you

_ import the substance, or at the point you begin to pio"ess the substance.
t_t

Manu fac ture Import Process

Technical grade +1

Technical grade

Technical grade

#2

#3

t/l r puri ty

,l' r purity

N|fr z puri ty ,r, il Y. puri ty

H purity

"A puri ty

.# r purity
,,-

t I if 7" puri ty

fi /rt x puri ty

1H"1o, 
= Greatest quantity of Iisted substance manufactured, imported or processed.

4.OZ Submit your most recently updated Uaterial Safety Data Sheet (HSDS) for the llsted
substance' and for every formulation containing the listed substance. If you possess
an USDS that you developed and an }ISDS developed by a diiferent source, suLrnit-your
version. Indicate vhether at least one IISDS has been submitted by circling the
appropriate response.

No

Indicate vhether the HSDS vas developed by your company or by a different source.

Your comPany .. r..... r r.... r. + r..,... ...... r, .... r '. r .....

Another source , ..@

[sl Hark (X) this box if you attach a continuation sheet.
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I

a
HATERIAL SAFETY DATA SHEET

I

I
Dov Chemlcal U. S . A. ,k

PR0DU0I NAHE: V0MI'IATE (R)

Effecttve Dater 12/13/88

Hidland, HI 48674 Emergency Phone: 517-636-4400

Product Code: 92098 Pager I
TYPE II TOLUENE DIISOCYAI{ATET-80

Date Printedr 05/03/89 HSDr 000609

l. INGBEDIENTSs (U v/v, unless othervtse noted)

Toluene-z,4-dilsocyanate (TDI; CAS# 000584-84-9
Toluene -2r6-dlisocyanare CAS# 000091-08-7

Thls document is prepared pursuant'to the 0SEA Hazard
Conmunication Standard (Zg CFB 1910.1200). In additlonr other
substances not tHazardous' per thls 0SHA Standard may be listed.
IIhere proprietary ingredient shovs, the identtty Eay be made
avallable as provlded ln thls standard.

2. PEYSICAL DATA;

B0IIING POINTT 250C (482r)
VAP PRESST 0.01 mmHg g 20C
VAP DENSITY; 6.0
SOL. IN IIATERT Inso1uble
sP. GRAVTTYl. I.22 e 25/l5.5C
APPEAR.fiI{CE: Ilater vhlte to pale yellow llquid.
0D0R: Sharp pungent odor.

3. FIRE AT.ID EXPLOSION HAZARD DATA:

FLASE POII'IT: L27C (260F)
HETHOD USED: PHCC, ASTH D-93

FI.AHI.IABIE LTHITS
tFLl Not determlned
UFLI Not determlned

EffINGUISHING UEDIAT Carbon dloxlde, dry chemlcal, or foam,
If water ls used, lt should be ln very large quantlty.
The reactlon betveen vater and hot lsocyanate may be vlgorous.

FIRE & EXPL0SI0N HAZARDS: Dovn-vlnd personnel must be evacuated.
Do not reseal contamlnated contalners slnce pressure bulld-up
may cause rupture. Flre polnt: 146C (295F),

FfRE-FIGETING EQUIPMEI{I: Peop1e vho are flghtlng lsocyanate flres
must be protected agalnst nltrogen oxlde fumes and lsocyanate
vapors by vearlng posltive pressure self-contalned breathing

(Contlnued on Page 2)
(R) Indlcates a Trademark of The Dov Chemlcal Company

* fui 0perattng Unit 0f The Dow Chemlcal Company

80u
201(



HATERTAL SAFETY DATA SHEET

Dov Chemlcal U. S.A. ?t Htdland, MI 48674 Emergency Phone: 517-636-4400

Product Code:92098 Page:2
PR0DUCT NAHEI VOMI.IATE (R) T-80 TYPE II T0LIIENE DIIS0CYAI'IATE

Effective Datet 12/13/88 Date Prlnted: 05/03/89 HSD: 000609

3. FIRE AI'ID EXPLOSfON HAZARD DATA: (C0I-ITINUED)

apparatus and full protecttve clothing.

4, REA TIVITY DATA:

STABfLfTY: (C0NDfTI0NS T0 AVOID). Stable vhen stored under
recommended storage conditions. Store ln a dry place at
temperatures between 18-41C (65-105F).

INC0HPATIBILITY: (SPECIFIC HATERIALS T0 AVOID) I{ater, acid,
base, alcohols, metal compounds, surfaci actlve materlals,
Avold uater as lt reacts to form heat, C02 and insoluble urea.
The comblned effect of the COZ and heat can produce enough
pressure to rupture a closed container.

EAZARDOUS DECOI{P0SITION PRODUCTS: fsoeyanate vapor and mlst,
carbon dtoxtde, carbon monoxlde, nltrogen oxldes and traces of
hydrogen cyanlde.

EAUARD0US P0LffiERIZAII0NT Hay occur vlth lncompatible reactants,
especlally strong bases, vater or temperatures over 41C (105F).

5, EI{VIRONHENTAL AI,ID DISPOSAI INFOBHATI0NT

A0TION TO TAKE FOR SPILLS/IEAKS:

Evacuate and ventllate splll area, dtke spllI to prevent entry
lnto vater system, uear full protectlve equipment lncludlng
resplratory equlpment durlng clean up.

HaJor splll: CaIl Dov Chemical U.S.A. (409) 238-2112, If
transportatlon sptll lnvolved call CHEHTREC (800) 424-9300. ff
temporary control of lsocyanate vapor ls required a blanket of
proteln foam (avallable at nost flre departments) may be placed
over the sptll. Large quantltles may be pumped lnto closed but
not sealed contalners for dlsposal.

l.llnor splll: Absorb the lsocyanate vlth savdust of other
absorbent and shovel lnto open top contalners. Do not make
pressure ttght. Transport to a veIl-ventllated area (outstde)
and treat vith neutrallzing solutton conslstlng of a mtxture of

(Contlnued on Page 3)
(R) Indlcates a Trademark of The Dov Chemical Conpany

* fui 0perattng Unlt 0f The Dov Chemlcal Company



HATERIAL SAFETY DATA SHEET

Dov Chemical U.S.A.lt Hldland, HI 48674 Emergency Phoner 517-636-4400

Product Code:92098 Pager 3

PRODUCT NAHE: VOMI.IATE (R) T-80 TYPE II T0LUEI-IE DIISOCYAI{ATE

Effectlve Datet L2113/88 Date Prlntedr 05/03/89 t'tSD: 000609

5. EI{VIRONHENTAI Al{D DISP0SAL INF0RHATION: (CONTINUED)

water and 3-8U concentrated anmonlum hydroxide or 5- 10fr sodium
carbonate. Add about 10 parts of neutrallzer per part of
lsocyanate vith mixlng. Allov to stand for 48 hours letting
evolved carbon dloxlde to escape.

C1ean-up: Decontamlnate floor uslng vater/ammonla solutton vlth
l-LH added detergent lettlng stand over affected area for at
least 10 mlnutes, Cover mops and brooms used for thls vlth
plastlc and dispose properly (often by incineration).

DISPOSAI METH0D: FoIIow all federalr state and local regulations.
Ltqulds are usually lncinerated in a proper faclllty. SoIids
are usually also lnclnerated or landftlled. Empty drums should
be fllled ntth vater. tet drum stand unsealed for 48 hours.
Before dlsposal drums should be drained, trlple rlnsed, and
holed to prevent reuse. Dispose of draln and rinse fluid
aceordtng to federal, state and local lavs and regulatlons. The
most commonly accepted method ls ln an approved vastevater
treatment faclltty. Drums should be disposed of ln accordance
nlth federal, state and local lavs and regulatlons, Commonly
accepted methods for disposal of plastlc drums are disposal ln
an approved landftll after shreddlng or lncineratlon in an
approved lndustrlal lnclnerator or other appropriate incinerator
faelllty. $teel drums are commonly dlsposed ln an approved
landftll after crushlng or ln accordance wlth other approved
procedures.

6. EBALTE EAZARD DATA:

EYE: Hay cause paln, severe eye lrritatlon and moderate corneal
tnJury. Vapors may irrltate eyes.

SKIH COI.ITACTI Prolonged or repeated exposure may cause severe
lrrltatlons €v€r a burn. Skln contact may result ln allergle
reactlon even though lt ls not expected to result ln
absorptlon of auounts sufficlent to cause other adverse effects.

SKfN ABS0RPTION: The LD50 for sktn absorptton in rabblts ls
>9400 mg/kg.

(Cont lnued on Page 4')
(R) fndlcates a Trademark of The Dov Chemical Company

* fui Operating Unlt 0f The Dov Chemleal Company



HATERIAL SAFETY DATA SHEET

Dov Chemical U.S,A.* Hidland, HI 48674 Emergency Phoner 517-636-4400

Product Code: 92098 Pager 4
PR0DUCT NAHEr VOMI'IATE (R) T-80 TYPE II TOLUENE DIIS0CYANATE

Effectlve Date l t?,l 13/88 Date Printedr 05/03/89 HSD: 000609

6. HEALTH flAZARD DATA: (C0IfTINUED)

INGESTION: Stngle dose oral toxlclty ts lov. The oral LD50 for
rats ls 5800 mg/kg, fngestlon may cause gastrolntestlnal
lrrltatton or ulceratlon.

IHHALATION: Excessive vapor concentratlons are attainable and
could be hazardous on slngle exposure, Slngle and repeated
excesslve exposure may cause severe lrrltatlon to upper
resplratory tract and lungs (choktng sensatlon, chest
tlghtness), resplratory sensltlzatlon, decreased ventllatory
capaclty, llver effects, chollnesterase depresslon, gastro-
lntestlnal dlstress and/or neurologic disorders. The 4-hour
LC50 for TDI for rats ls 13.9 ppm,

SISTEHIC & OTHER EFFE0IS: Based on avallable data, repeated
exposures are not antlclpated to cause any addttlonal stgntft-
cant adverse effects. For hazard communlcation purposes under
OSEA standard 29 CFR Part 1910.1200r this chemlcal ls llsted as
a potenttal carclnogen by Nattl. Tox. Program and IARC, An oral
study ln vhlch htgh doses of TDI vere reported to cause cancer
ln animals has been found to contain numerous deflclencies vhlch
compromise the validtty of the study. TDI dtd not cause cancer
ln laboratory animals exposed by lnhalatlon, the most likely
route of exposure. Btrth defects are unltkely. Exposures
havlng no effeet on the mother should have no effect on the
fetus. Dld not cause birth defects ln anlmals; other effects
rrere seen ln the fetus only at doses vhlch caused toxlc effects
to the mother. Results of ln vltro (rrtest tubetr) mutagenlclty
tests have been lnconcluslve.

7 . FIRST AID:

EYES: Irrlgate vlth flovlng vater lmnedlately and contlnuously
for 15 nlnutes. Consult medlcal personnel.

SKIN: In case of eontaet, lmnedlately flush skln wtth plenty of
water for at least 15 trinutes vhile renovlng contaminated
clothlng and shoes. CaIl a phystclan if lrrltatlon perslsts.
Ilash clothtng before reuse. Destroy contaminated shoes.

INGESTION: Do not lnduce vomiting. CaII a physlelan and/or

(Contlnued on Page 5)
(R) Indlcates a Trademark of The Dou Chemlcal Company

* An 0peratlng Unlt 0f The Dov Chemical Company



UATERIAT SAFETY DATA SHEET

Dov Chemical U. S, A. ?k Hldland, HI 4867 4 Emergency Phone: 517 -636-4400

Product Code; 92098 Page: 5
PR0DUCT NAIIE; VOMIiIATE (R) T-80 TYPE II TOLUENE DIIS0CYAI-IATE

Effective Date r L2/ 13/88 Date Prlnted z O5/03/89

7. FIRST AIDr (CONTINUED)

HSD: 000609

transport to emergency faclllty lmmedlately'

INHAI.ATf0NT Remove to fresh air. If not breathlng, give mouth-
to-mouth resuscltatlon. If breathlng ls dlfflcult, glve oxygen.
CalI a physician. -

NOTE T0 PEYSICIATI: Hay cause tlssue destruction leadtng to
strlcture. If lavage ts performed, suggest endotracheal and/or
esophagoscoplc control. If burn ls present, treat as any
thermal burn, after decontaminatlon. No speciflc antidote.
Supportive care. Treatment based on Judgment of the physiclan
ln response to reactlons of the pattent. The manlfestations of
the resplratory symptoms, lncluding pulmonary edema, resultlng
from acute exposure may be delayed. I{ay cause resplratory
sensitlzatlon. Choltnesterase tnhibitlon has been noted
ln hunan exposure but ls not of beneflt ln determlnlng exposure
and ls not correlated wtth slgns of exposure.

8. HANDLING PRECAUTIONS:

EXPOSIJRE GUIDELINE( S) : 0SEA PEL ls 0.02 ppm as a ceillng ltml t
for toluene 2,4-dlisocyanate, ACGIH TLV ls 0.005 ppm; 0,02 ppn
STEL for toluene 2r4-dtisocyanate. Dov Industrlal Hygtene
Gutde ls 0.02 ppm as a celllng ltmlt for toluene diisocyanate.

IIEI'ITILATI0N: Provide general and/or local exhaus t vent i lat ion to
control alrborne levels below the exposure gutdellnes.

RESPIMT0RY PROTECTIONT Aturospherlc levels should be maintalned
belov the exposure guideline. I{hen resplratory protectlon ls
requl,red for certain operatlons, use an approved supplled-air
resplrator. For emergency and other condltlons vhere the
exposure gutdeltne tray be greatly exceeded, use an approved
posltlve-pressure self-contalned breathing apparatus.

SKIN PROTECTIONT Use protectlve clothlng lmpervlous to thls
materlal. Selectlon of speclfie ltems such as gloves, boots,
apronr or fulI-body sult wtII depend on operatlon. Remove
contaminated clothing lmmedlately, vash skin area vlth soap and
vater, and launder clothing before reuse. Safety shover should

(Contlnued on Page 5)
(R) Indicates a Trademark of The Dov Chemlcal Company

* fui Operating Unit 0f The Dov Chemtcal Company



HATERIAL SAFETY DATA SHEET

Dow Chenical U.S.A.:k Mtdland, HI 48674 Emergency Phone: 5I7-636-4400

Product Coder 92098 Page: 6
PR0DUCT NAHE: V0MNATE (R) T-80 TYPE II T0LUENE DIfSOCYAI-IATE

Effectlve Dater LZll3l88 Date Prlnted: 05/03/89 HSD:000609

8. HANDLING PRECAUTIONS: (COMINUED)

be located ln immediate vork area.

EYE PR0TECTION: Use chemlcal goggles. If vapor exposure causes
eye lrrltation, use a full-face, supplled-alr resplrator. Eye
vash fountaln should be located. ln lmmediate vork area.

9. ADDITIONAL INF0RHATI0NT

REGUI.,ATORY REOUIRE}IENTS I

SAfiA HAZABD CATEGORY: Thts product has been revlerred
accordlng to the EPA tEazard Categories t promulgated under
Secttons 311 and 312 of the Superfund Amendment and
Reauthorlzatlon Act of 1986 (SARA Title III) and ls
consldered, under appllcable deflnitlons, to meet the
following categorles:

An lmmedtate health hazard
A delayed health hazard
A reaetlve hazard

SPECIAL PRECAT,TIONS TO BE TAKEN IN HANDLING A}ID STORAGE: I{aTnIng
properties of thls materlal (lrrttatlon of eyes, nose and
throat) not adequate to prevent chronlc overexposure from
lnhalation. Thls materlal can produce asthmatlc sensitization
upon elther slngle lnhalatlon exposure to a relatlvely htgh
concentratlon or upon repeated lnhalatlon exposure to lover
concentrattons. Exposures to vapors of heated TDI can be
extremely dangerous. (Have TDI neutrallzer avallable for
spllls. )

HSDS STATUS: Revised Sectlon 9

SARA 313 INFORHATT0HT
Thts product contalns the follovlng substances subJect to the
reporting regulrements of sectlon 313 of Tttle III of the
Superfund Amendments and Reauthorlzatton Act of 1986 and
40 CFR Part 372t

(Contlnued on Page 7)
(R) Indlcates a Trademark of The Dov Chemical Company

* fur 0peratlng Unlt 0f The Dos Chemical Company



HATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.* Hidland, MI 48674 Emergency Phone: 517-635-4400

Product Code: 92098 Pager 7
PRODUfiI NAUE: V0MIIIATE (R) T-80 TYPE II TOLUENE DIISOCYAI'IATE

Effecttve Datet L2/13/88 Date Prlnted: 05/03/89 MSD: 000609

9. ADDITTONAL INFORMATf0N: (CONTINUED)

CHEI.IICAL NA}TE CAS NUI'IBER CONCENTRATION

T0LUENE - Z, 6- DII SOCYAI-IATE

t0LIIEt-tE- 2 , 4-DIISOCYAI'IATE
000091-08-7 20 x
000s84-84-9 80 X

(R) fndtcates a Trademark of The Dow Chemlcal Company
The Informatlon Heretn Is Given In Good Faith, But No l{arranty,
Express'0r Implled, Is Hade, Consult The Dov Chemical Company
For Further InformatLon.

* An 0peratlng Unlt 0f The Dov Chemical Company



4,03 Submlt a copy or reasonable faesinile of any hazard information (other than an IISDS)
that is provided to your customers/users regarding the listed substance or any
formulatlon containing the listed substance, Indicate vhether this information has
been submltted by circllng the appropriate response.

1

o
4.04 For each actlvity that uses the listed substance, circle aII the applicable number(s)

corresponding to each physical state of the llsted substance during the activity
llsted. Physlcal states for lmporting and processing activities are determlned at
the time you inrport or begin to process the listed substance. Physical states for

CBI manufacturing, storage, disposal and transport activities are determined using the
final state of the produet.

t-l
Physical State

Act ivi ty

Hanufacture

Impor t

Process

Store

Di spose

Transpor t

Sol id Slurry Liquid Gas Gas

t'lark (X) this box if you attach a continuation sheet.
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4.05 Partlcle Slze -- If the llsted substance exists ln particulate forrn durlng any of the
folloving actlvlties' lndlcate for each applicable physical state the slze and the
percentage distributlon of the llsted substance by actlvlty. Do not include
partlcles )10 nicrons ln diameter. lleasure the physical state and partlcLe slzes for
fmporting- and processing activltles at the tine you import or begln- to process theCBI llsted. substance. lleasure the physlcal state and particle slzes for ma;ufacturlng

:- storager dlsposal and transport altivities uslng tire final state of the product.
I_t

Physi ca1
State Manufac ture fmpor t Process Store Dispo-se Transport

Dus t <1 mieron

I to <5 microns

5 to <10 microns

Povder <1 micron

1 to <5 microns

5 to <10 microns

Fiber <1 micron

1 to <5 microns

5 to <10 microns

Aerosol <1 micron

I to <5 microns

5 to <10 microns

t_l Hark (x) this box if you attach a continuation sheet.
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SECTION 5 ENVIRONMENTAL FATE

PART A RATE CONSTAI{TS AND TRANSFORI'{ATION PRODUCTS

5.01 Indicate the rate constants for the folloving transformation processes.

Er. Photolysis:

Absorption spectrum coefficient (peak) (1/tl em)

1/hr

nm

nm

ti tude

at

atReaction quantum yie1d, 6 .......1....,.,..

Direct photolysis rate constant, kn, Ert . r .

Oxidation constants at 25oC:

For to, (singlet oxygen), ko*

For R0, (peroxy radical), k-..

Five-day biochemical oxygen demand, BOD'

Biotransformation rate constant :

For bacterial transformation in vater, ko.

Specify culture ........ . .., r. r, r..

Hydrolysis rate eonstants:

For base-promoted process, k, .....r.......

For acid-promoted process, ko ......,.

For neutral process, k*

Chemical reduction rate

0ther (such as spontaneous degradation)

Ia

b.

c.

d.

LlH hr

LlH hr

mg/1

L/hr

LlH hr

Llri hr

1/hr

€.

f.

g.

(specify conditions)

t-l Hark (x) this box if you attach a continuation sheet.
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PART B PARTITION COEFFICIENTS

5.02 a. Spectfy the half-ltfe of the listed substance in the following medla.

Hedia HaIf-Iife (specify units)

b.

Groundvater

Atmosphere

Surface vater

Soil

Identify the listed
11fe greater than 24

substancets knourn
hours.

transformation products that have a half-

C4S No. Name
Half-1ife

(spec.ify uni ts) Hedia

tn

IN

1n

1n

5.03 Specify the octanol-vater

Method of calculation or

partition coefficient, Ko* ...

determination ....

at 25oC

5.04 Specify the soil-vater partition coefficient, Kd . . . . , + .
t

SoiI typg ... r ......... r.. r... r r..

at 25oe

5.05 Specify the organic carbon-vater partition
coefficient, Ko" at 25oC

5.05 Specify the Henryts Lav Constant, H .. r, ...........

36

atm-m3 /mole

t-] Hark (X) this box if you attach a continuation sheet.



5.07 List the bloconcentration
lt vas determined, and the

Bioconcentrat ion Factor

of the listed substance, the
used ln derlvlng the BCF.

Spec-ies

specles for whlch

Tes tr

factor (BCF)
type of tes t

'U"* the folloving codes to designate the type of test:

F = Flovthrough
S = Static

t_l Hark (X) this box if you attach a continuation sheet.
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6.04
CBI

I-I

For each market listed belov,
the listed substance sold or

state the quantity sold and the total sales value of
transferred in bulk during the reporting year.

Harket
Quantity Sold or

Transferred (kg/yr)
Tota1 Sales
Va1ue ($/yr)

RetaiI sales

Distribution l{holesalers

Distribution Retailers

Intra-company transfer

Repackagers

Hixture producers

Article producers

Other chemical manufacturers
or processors

Exporters

0ther (specify)

6.05 Substltutes -- Llst all knovn commercially feasible substitutes that you knov exist
for the listed substance and state the cost of each substitute. A commercially
feaslble substitute ls one vhlch ls econonically and technologtcally feaslble to use

CBI ln your current operation, and which results in a flnal produet vith comparable
perfonnance in its end uses.

I_I
Subs t i tute Cost ($/kg)

il,'{/{

I .1 Hark (X) this box if you attach a continuation sheet.
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SECTION 7 HANUFACTTIRING AND PROCESSING INFORHATION

General Instructions:

For questions 7,O4-7.06, provide
provided in questions 7.01 , 7 .02,
information is extracted.

a separate response
and 7.03. Identify

for each process
the process type

block flov diagram
from vhich the

PART A I-IAI{UFACTTIRING AI.ID PROCESSING PROCESS TYPE DESCRIPTION

7.01 In accordance vith the instructlons, provide a process block flov diagram shoving the
major (greatest volule) process type involvlng the listed substance.

CBI

I-l Process type ... ,.. . Z Jer/

Hark (X) this box if you attach a continuation sheet.E
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5.

Ft0td PIAGRAM GUTDE

I , AtI- 'IA'' SERIES TAAIKS ARE ?OLYOL

2 . ALI. "8II SERIES ARE PROCESS ()It TANKS

3. Att ,'C,, SERIES TATJKS ARE TOl

4. ALt rt?tt SERIES TAi\lKS ARE I'IDI

Att ,IEil SERIES TAIVKS ARE GLUE lBINDER STORAGE TANKS

At t ,, F I' SERIES ARE [,{IXI[IG TAI\JKS

7 . AIt 'IG'' SERIES TANKS ARE DVE TANKS

8 , AtL T'HN SERIES TAI-IKS ARE ADDTTIVE TANKSIFIRE RETARSANT}

g. ALt I'III SERIES TANKS ARE BI-ENSERS

10. ITEM nJtr IS TftE E)trRU0ER l,,lACf,INE

6.
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7.03 In accordance vlth the lnstructlons, provide a process block flov dlagram showing aII
process emisslon streams and emlsslon points that contain the llsted substance and
vhich, lf comblned, rould total at least 90 percent of aII faclllty enlsslons lf not
treated before enission into the environnent. If all such enissions are released
from one process type, provlde a process block flov diagram using the instructlons
for question 7.01. If all sueh emisslons are released from more than one process
type, provide a process block flov diagrarn shoving each process type as a separate
block.

CBI

l-l Process type .r...... Gplc#

t)(l Hark (X) this box if you attach a continuation sheet.
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I

4.

F LOW PIAGRAI,{ CilIDE

7 . ALL "A'r SERIES TAI\,KS ARE P?LY?L

2 . AtI "B'' SERIES ARE PROCESS OIL TAI\IKS

3" AtI. I'C" SERIES TANKS ARE TDI

Att IIDII SERIES TANKS ARE IIDI

ATL "EI' SERIES TAIJKS ARE GLUT lBINDER STORAGE TAIJKS

At[ ',F" SERIES ARE MIXING TANKS

AtL I)G'} SERIES TAIJKS ARE DVE TANKS

8. Att NHN SERIES TAIJKS ARE AODTTTVE TANKSITIRE RETARDANTI

g . AII NIfi SERIES TAI{KS ARE BLENSERS

10 . TTEM I} JII IS THE EXTRUDER MACHINE

E

6.

7.
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7.04 Describe the typical equipment types for each unit
process block flov diagram(s). If a process block
than one process type, photocopy this question and
process type.

CBI

l-] Process type

operation identified in your
flov diagram is provided for more
complete it separately for each

fro/"r{

/rt- 3t

Uni t
Operat ion

ID
Number

Typical
Equi pmen t

Type

Traand g Tnnt,t

Operat ing
Temperature
Range ( oC)

'st -*///

Operat ing
Pressure

Range
(mm Hg)

VesseI
Com-posi tion

SErL
I

I

IT-
I

I#
S*-/

,-a A ?)//3-55
/C -JL

/a
/E-15E

tvIlx futt
/G-6G

/rq

Jr-Jr Blenp*es
/*f Er-tEufl€€,

l-l Hark (X) this box if you attach a continuation sheet.
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t
7.05 Describe each process stream ldentified

process block flov diagrarn ls provlded
question and complete it separately for

in your process block flov diagram(s). If a
for more than one process type, photoeopy this
each process type.

CBI

t-l Process type rr...... frotc4
Process
Stream

ID
Code

Process Stream
Descf ip-! ion Physical Statel

S t ream
Flov (kslyr) 

-

tur* the folloving codes to designate the physical state for each process stream:

GC = Gas (condensibLe at ambient temperature and pressure)
GU = Gas (uncondensible at ambient temperature and pressure)
S0 = Solid
SY = Sludge or slurry
AL = Aqueous liquid
0L = organic liquid
It = fmmiscible liquid (specify phasesl €.9.1 902 vater, L1t toluene)

l.lark (X) this box if you attach a continuation sheet.Ed
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3.

4.

FLOIT, SIAGRAM GIIIPE

I . Att "A'' SERIES TANKS ARE POIY(]L

2. ALL "Brr SERIES ARE PR0CESS olt TAI'IKS

A[t flCil SERIES TANKS ARE TDT

Att ,D}I SERITS TAI{KS ARE I'IDT

5. AtT I'E'' SERIES TAIJKS ARE GLUE|BINDER .STORAGE TANKS

6 , AIt ''F'' SERIES ARE MIXII\IG TANKS

7 , Att tt}tt SERIES TAI-JKS ARE DyE IANKS

A,LL "'{'I SERI ES TANKS ARE AWTTTVE TANKS I F lRE RETARSANT )

ALL ,,ITI' SERIES TAI\IKS ARE BLENSERS

1 0 . 'l.TEtt tt Jlt IS fffE ErrRUPER itlAcff INE

8.
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7.06 Characterize each process stream identified
If a process block flov diagram is provided
this question and complete it separately for

CBI instructions for further explanation and an

in your process block flov diagram(s).
for more than one process type, photocopy
each process type. (Refer to the

example. )

l_l Process type ...+

cLt

Process
S t ream

ID Code

b.

KIoy-n- Compoun$_1

c.

Concen-
trations2'3

(Z qr_ PPf )

d.

0ther
Expec ted
Compounds

€.

Es t imated
Concent rat ions

(7" or ppm)

7.06 eontinued belov

I_l Hark (X) this box if you attach a continuation sheet.
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l.

q

t
FLOW PIAGRAM GUIDE

ALt ''A'' SERIES TAIJ(S ARE POLVOL

At[ ',BI' SERIES ARE PR()CESS ilL TAN(S

3. ALL "C" SERIES TAIJKS ARE TO7

4. Att ,Dn SERIES TAI-I(S ARE MDI

5 . AIt ]}E'I SERIES TAI{KS ARE GLUE IBTNDER STORAGE TAIIKS

6. Att nFn SERIES ARE II'{IXING TANKS

7 . ALL t'G'' SERIES TANKS

8 . Att ]IIIII SERIES TANKS

g . ALI. Nrfi SERIES TANKS

ARE DYE TANKS

ARE AWrTTVE TANKS ITIRE RETAROANT }

ARE BLENPERS

.IO . TTETT N Jfi IS TfiE EKTRUDER MACfIIIJE

t
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7,OG (continued)

'Fo, each
that are

additive package introduced into a process stream, specify
present in each additive package, and the concentration of

Assign an additive package number to each additive package and list
column b. (Refer to the instructions for further explanation and an
Refer to the glossary for the definition of additive package. )

the compounds
each component.
this nunber in
exauple.

Add i t ive
Package Number

Components of
Additive Package

Concentrations
(fr or ppm)

'use

A=
Er

'u=*

V=
ItI =

the following codes to designate hov the concentration was determinedr

Analytical result
Engineering j udgement/ca1culat ion

the folloving codes to designate hov the concentration vas measured:

VoIume
lJeight

I_l Hark (x) this box if you attach a continuation sheet.
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PART A RESIDUAL TREATMENT PROCESS DESCRIPTION

8.01 In accordanee vith
vhich describes the

the instructionsr pE vide a treatment block
identified in

flov diagram
question 7.01.treatment proeeq

res i dual
residualsr

CBI

t-l Process typg .r...o,.+

f-l Hark (X) this box if you attach a continuation sheet.
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PART B RESIDUAL GENERATION AND CHARACTERIZATION

8.05 Characterize
diagram(s).
process type,

CBI type. (Refer

l-l Process type

each process stream identified in your residual treatment block flov
If a residual treatment block flov diagram is provided for more than one
photocopy this question and complete it separately for each process
to the instructions for further explanation and an example. )

g.f.e.d.b.€l. C.

Phys i ca1
State
of

Residual2

Stream Type of
ID Hazardous

Code I{as tg-l .ilL rt/ fr

Concen t ra-
Knovn t ions ("t or

coqp-ounds3 ppm)4 ' s' 6

Es t imated
0ther Concen-

Expected trations
Compounds. (fl _!,I_Jtpm)

8.05 continued belov

l-l Hark (X) this box if you attach a continuation sheet.
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8.05 (continued)

'U=" the folloving codes to designate the type of hazardous ruaste:

I = Ignitable
C = Corrosive
R = Reactive
E = EP toxic
T = Toxic
H = Acutely hazardous

'U.* the folloving codes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uncondensible at ambient tenperature and pressure)
S0 = Solid
SY = Sludge or slurry
AL = Aqueous liquid
0L = organic liquid
IL = rmmiscible liquid (specify phasesr €.9.r 902 vater, L07. toluene)

8.05 continued belov

t_l Hark (X) this box if you attach a continuation sheet.
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8.05 (continued)

3For eaeh addltive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an addltlve package nunber to each additive package and list thls number ln
column d. (Refer to the instructions for further explanatlon and an example.
Refer to the glossary for the definitlon of additive package. )

Addi t ive
Package Number

Components of Concen trat ions
(Z or ppm)Additive Package

nU** the folloving codes to designate hov the concentration vas determined:

A = Analytical result
E = Engineering judgement/calculation

8.05 eontinued belov

t_l Hark (X) this box if you attach a continuation sheet.
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8.05 (continued)

uur" the folloving codes to designate hov the concentration vas measured:

V = Volume
U = lleight

6specify the analytical" test methods used and their detection limits in the table
belov. Assign a code to each test method used and list those codes in column e.

Code

1

2

Detection Limi t
(t us/I)Me thod

l-1 Mark (X) this box if you attach a continuation sheet.
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8.06 Characterize
diagram(s ) .
process type,
type. (Ref er

C.BI

t-l Process type

Efr

each process stream identified in your residual treatment block flov
If a residual treatment block flov diagram is provided for more than one
photocopy this question and complete it separately for eaeh process
to the instructions for further explanation and an example. )

b. C.

S t ream l{as te Managemen t
ID Descrintion Hethod

code codll code2

d,

Residual
Quantities
(ksl} r)

e.

Hanagement
of Residual (Z)

0n-Site Off-Site

f.
Costs for
0ff-Si te
Hanagement

( p:r-.8.s).

g.

Changes in
Hanagement
Hethods

tUr" the

'U=" the

codes

codes

provided in Exhibit
provided in Exhibit

designate the

designate the

vaste descriptions
management methods

8-1 to
8-2. to

t I Hark (X) this box if you attach a continuation sheet.
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8,22 Describe the
(by capacity)

CBI your process

t-l Combus t ion
Chamber

Temperature ( oC)

Location of
Temperature

Honi tor

Residence Time
In Combustion

Chamber (seconds)

combustion chamber design parameters for each of the three largest
incinerators that are used on-site to burn the residuals identified in

block or residual treatnent block flov diagram(s).

Incinerator Primary Secondary Primary Secondary Primqry 9Sgpn4gy

fndicate if Office of Solid llaste survey has been submitted in lieu of response
by circling the appropriate response.

1

2

8.23 Complete the folloving table for the three largest (by capacity)
are used on-site to burn the residuals identified in your proeess

CBI treatment block flow diagram(s).

I-I
Air Pollution

Control DevicelIncinerator

incinerators that
block or residual

Types of
Emissions Data

AvailabIe

Indicate if 0ffice of Solid llaste survey has been submitted in lieu of response
by circling the appropriate response.

YgS . . r . o . . . . . r . . a a r a a r r . r . . . . r . . 
' a . a + r . r r r . r a . . . . . . . . . r . . a a a I

No . a a a a a a a + a a a . a t a a . o . . . a a , a a r . . . . r . . r a a a a r a a a + a a a . o . . . r . .

ture the folloving codes to designate the

S = Scrubber (include type of scrubber in
E = Electrostatic precipitator
0 = Other (specify)

air pollution control device:

parenthesis )

l-l Hark (X) this box if you attach a continuation sheet.
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PART A EI'IPLOYMENT AND POTENTIAL EXPOSTIRE PROFILE

9.01 Hark (X) the approprlate column to lndlcate whether your coDpany malntalns records on
the folloving data elenents for hourly and salarled vorkers. Spectfy for each date
element the year in vhich you began maintainlng records and the number of years the

CBI records for that data elenent are malntalned. (Refer to the instructions for further
explanation and an example. )I-I

Data are Haintained for: Year in l{hich
Hourly Salaried
I,lorkers ltlorkers

\(

Data Collection
Began

Number of
Years Records
Are Haintained

Personal employee
data

Employee medical

Employee smoking

Accident history

Retirement date

Termination date

moni toring

his tory

his tory

Vital status of retirees

Cause of death data

/fI?.
*l4e{

X - -. ,4ssrc6r€D

,h lV

-

tl'v 4/ s
ilo

t/o,vt
n/o_

x,

x *-J

lo
X

,lo -ilt

tto

'y'a

Y

i(

X

X.

Data Element

Date of hire

Age at hire

I{ork history of individual
before employment at your
faci 1i ty

Sex

Race

Job titles
Start date for each job

title

End date for each job title
lJork area industrial hygiene

monitoring data

{x

X-
tl0

-5-
olY filr {

-f
.f

3d
30

A

;

X

X oN 4/€ U

x /7 rf 3o

tJ ,y

rla

&)fre,{

'Ufu4.rh * n
Rrttt*l fe

88

tt/a,-tt

t_l Hark (X) this box if you attach a continuation sheet.



9.02 In accordance vith the instructions, complete the folloving table for each actlvlty
in vhlch you engage.

CBI

I-I
a.

Act ivi_ty

Hanufacture of the
Iisted substance

On-site use as
reac tant

On-si te use as
nonreac tan t

0n-site preparation
of products

b.

Process _Ca tegory

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

c.

YearIy
Quant i ty (kg)

d. e.

Total Total
Uorkers llorker-Hours

l_l Hark (X) this box if you attach a continuation sheet.
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9.03 Provide a descriptive job title for each
encompasses uorkers vho may potentially
Iisted substance.

C-BI

t-l
Labor Category

labor category at your
come in contact vith or

facility that
be exposed to the

A

B

C

D

E

F

G

H

I

J

P-Es,c-lipJ ive Job Ti t le

il ,f,f6. lso -olo
'J) ,l-,fz lfle - d/o

e{* tli-u Ei,: ,fd4 \{4{-ato
{c7 JW*a/

t-l Hark (X) this box if you attach a continuation sheet.
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9.04 In accordance vlth the lnstructions, provide your
lndicate associated vork areas.

CBI

I_l Process type . i'....

process block flov diagran(s) and

l-l l{ark (X) thls box tf you attach a continuation sheet.
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9.05 Descrlbe the various vork area(s) shosn ln questlon 9.04 that encompass norkers who
Day Potentlally cone ln contact vlth or be exposed to the listed substance. Add any
addltlonal areas not shovn in the process block flov dlagran ln question 7,01 or
7.02. Photocopy this questlon and complete lt separately for each process type.

l_] Process type

CBI

Ilork Area ID PqFcription of llork 4Teas and llorke{ Activities

10

I:l Hark (x) this box if you attach a continuation sheer.
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9.06 Complete the follovlng table for eactr vork area ldentifled ln question 9.05, and for
each labor category at your facllity that encompasses rorkers vho may potentlally
cone ln contact \rlth or be exposed to the listed substance. Photocopy this questlon

CBI and conplete it separately for each process type and vork area.

t_] Process type r...+.. #t/"fr

Labor
Ca t egory

lJork arga ... r o.. r. r,. r.... r r '...

Hode
Number of of Exposure
Ilorkers (e.9., direct
Exposed skin contact)

#
.fr
c_

r7

/

*i...
4
d

SY = Sludge or slurry
AL = Aqueous liquid
0L = Organic liquid
IL = Immiscible liquid

(specify phasesr €.9. r
902 vater, LOt toluene)

'U=" the folloving codes to designate average length of exposure per day:

Phys i cal
State of
Lis ted

Subs tancel

Average Number of
Length of Days per
Exposurg Year
Per Day' Exposed

.I,q/a/nia,{ cil

'U** the folloving codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at anbient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vapors, etc. )

S0 = Solid

A = 15 minutes or less
B = Greater than 15 minutes, but not

exeeeding t hour
C = Greater than one hour, but not

exceeding 2 hours

D = Greater than 2 hours, but not
exceeding 4 hours

E = Greater than 4 hours, but not
exceeding I hours

F = Greater than I hours

-flNTfrtr-7
f,vHe/c/rav

I_l Hark (X) this box if you attach a eontinuation sheet.
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INDUsTRIAL
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Industrial HYgiene Laboratory
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ffivoIpe, Dow chemical USA

Charlotte, North Carolina

SUMMARY

An industrial hygiene -s.ovey 
*.t1 conductlL.*o* l{y^l?:-,"'*' at MPI

Incorporated, Hou-stor,, rrirririipqi: to assess equipmenr emission levels and

emproyee exposures to tot.r*r," hiir*i";; ttp[i a*ing rebond molding

operations' !1

TDlemissionsmonitorednearProcessequipmentrangedfrom0.032to
greater th.an 0'500 p;;' --.'l:t-- meaiurements \ rere of localized

concentratrons and do not represent empl0yees' breathing ' zone

il;;;io,* A

Ir::f;r:ffi ,.EJff ff ["J:{{i,ff Lffi r*rns#i1iti:";;.'.'::Jl-
during the iwo hour ="*fur,g 

p*iiot:l{t;;*n;* time-weighted avera*e

ffWOj exPosure was 0'003 PPm' 
.

Area TDI concentra*ons in the grue room ranged from 0'005 - 0'010 PPm'

th Act (OSHA) Permissible' 
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An industrial hygiene survey was coriducted as a service to MPI Incorporated,
Houston, Mississippi, in support of products manufactured by tle Dow
Chemical Company. The primary purpose of this survey was to assess
equipment emissions and employees' exposures to airborne toluene
diisoryanate (TDI) during rebond molding operations.

CONCTUSIONS

The followin-B colglusions are based on conditions that existed on the day of
the surv€/r July 25, 1988. Changes in work habits, operating procedurei or
equipment may invalidate these condusions.

The lpnligaUle OSFIA Perurissible Exposure Limit (PEL) for TDI is 0.02 ppm as

1 ggi-ling limit. The Threshold Limit Value (TLV) recommended by ACCIH is
9:tF_ pP_1 as an 8-hour TWA exposure and a Short Term Exposure Limit
(STEL) of 0.02 ppm.

1). Area TDI concentrations near the "tub" at the extruder head ranged
from 0.032 ppm to greater than 0.500 ppm (the upper limit- of
quantitation for the monitoring equipment). TDI measurements
above the feed screw at #1 blender ranged from 0.019 - 0,375 ppm, and
from 0.072 to greater than 0.500 ppm above the feed screw at #?
blender. These measurements wergof localized concentrations and do
not represent employees' breathing zone concentrations.

2)' Peak Persoxal TDI exp_osure concentrations for the Tower Operator
(who *-*l the onlyemployee working in the process area) r"nged from
0.001 - 0.008 PPm dtring the two hour sampling period. The two-hour
time-weighted average (TWA) exposure for this-individual was 0.003
PPut.

3)' Area TDI concentrations in the glue room ranged frorn 0.005 - 0.010
PPrn.

E)trOSURE EVALUATION CRITERIA

The health standards for limiting employee exposure to airborne
contaminants, established as a result of the Ociupational Safety and Health
Act (OSHA), became effective in 7971,. These standards aie known as'
Permissible Exposure Limits (PEL), and the law requires compliance with
them.

DOW CONFTDENTIAL



e
Other exposure criteria, known as the Threshold Limit Values (TLV), have
been established by the American Conference of Governmental Industrial
Hygienists (ACGIH), and are not law but rather are reconunended guidelines
prepared by an internationally-recognized advisory group of governmental
and academic health professionals.

Most OSHA PEL's and ACGIH TLV's represent time-weighted average
(TWA) concentrations to which it is believed most members of a working
population may be exposed during an 8-hour day, 4O-hour week, for a
working lifetime without adverse health effects.

Because these criteria are TWA values, short-term exposures to high
concenffations are acceptable for many materials as long as the 8*hour TWA
exposure does not exceed the exposure criterion. To prevent potential effects
from short exposures to relatively high concentrations of a substance, short-
term exposure limits (STEL's) have been developed for many materials
which have TLV's.

In some cases, OSHA standards and ACGIH criteria may identify ceiling (C)
exposure limits indicating that exposures should not exceed that level even
for short periods of time.

The current applicable OSHA Permissible Exposure Limit (PEL) for toluene-
2,4-diisocyanate (TDI) is 0.02 ppm as a ceiling limit.

In L983 the ACGIH adopted a TLV of 0.005 ppm as an 8-hour TWA exposure
and 0.02 ppm TDI as a STEL. ACGIH currently defines a STEL as a l.S-minute
exposure which should not be exceeded at any time during a work day, even
if the &hour TWA exposure is below the TLV.

It should be noted that the National Institute for Occupational Safety and
Health (NIOSH) in September 1978, presented to the Occtrpational Safety and
Health Administration, for regulatory consideration, a recommended
standard for diisocyanates, including TDI. NIOSH recommended a TWA
exposure guideline of 0.005 ppm for a l0-hour workday and a I0-minute
ceiling limit of 0.02 ppm. At this time, the Occupational Safety and Health
Administration has taken no action with regard to NIOSH's
recommendation.

To achieve compliance with the OSHA standards, the law requires that "...
administrative or engineering controls must first be determined and
implemented whenever feasible..." [29CFR1910.1000(e)]. The most desirable
way to reduce airborne contaminant levels is through engineering controls
such as supplying adequate ventilation, including local exhaust systems.
Administrative control invloves changing the employees' exposures by
assigning different or rotating work duties. When engineering or
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administrative controls are not feasible, rylpirators and other 
-pe1s^o1a^l

protective equipment **y u". r**d to achieve compliance with osHA

standards. rhe use of ,r.h equipment must comply with osHA regulations

29CFR191.0.132 through 191 0'1 40'

TO}flC PROPERTIES

Toruen *2,4-Drisocyanate (TDI) is a respiratory irritant, captle of producing

nasal irritation, nasar congestion, dry tfroat, *ha headache. The most serious

toxicologic action is the fiotential f6r allergic sensitization of the respiratory

tract in man. 
- 
i"r,ritizati,on *"y result froir a single t lgl exp.osure or from

repeated excessive, exposrrr*r. once sensitizedl individuals respond to

extremely low level 
"*por*r*, 

with an allergic response characterized by

asthma-like breathing, .orrghing sPasms, and cyanosis'

Nonsensitized individuals may experience similar reactions from a single

high exposure. The re"ctiorr*iy be^ d.elayed several hours after exPosure and

friquently occurs during nocturnal hours.

persons with a medical history of chronic respiratory disease or resPiratory

allergies should not be exposed to TDL

TDI is also a severe skin and eye irritant. Skin sensitization has been

produced in humans whose ,*rpirrtory tracts were protected by airline

iespirators but who had repeated skin contact.

SAMPLINGANDANALYTICALMETH0DS

Area .concentrations and personar^e-xpasure -levels 
of TDI were evaluated by

instrument;i proced**r^ using crrau systems Inc., Personal continuous

Monitors (pCM 500-50). This instrum*t t draws a metered volume of air

through a chemically impregnated PaPe-r taPg and if TDI is present' a color

develops on the tape. tt * iitensiry_oi the cblor is measured optically and is

ptopottional to the concentration of TDI'

The GMD Systems pcM 500-50 consists of two main comPonents; a chest
pack and a Belt pack. when the PCM 600-60 is used as a Personal monitor,

the Chest pack, is worn below the face and the Belt Pack is worn at the waist'

When used as an area monitor, the two comPonTts ut? mounted in a

stationary location. The chest pack contains a miniaturized paper-.t1P*

cassette, tape transport, and optics andthe Belt Pack contains a Pump, digital

micropro.*ssot cirnritry, ffid a rechargeable battery'
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The pcM takes an air ,1Tplt of four minutes' duration if levels are

approximately 0.02 ppT TDi ir ress. If concentrutio"rl*r*d 0'02 PPm' the

samplin* o.rr# *dfir;;;;esulting in a *o1" rapid tlpe-advance and a

more detailed charact*rirlrion of excrisior, **po!;t"' rn* Iower detection

limit of the PcM for rDI is 'PP;;i;t*tf 
t-"111 IJil"H"Tl"#'t!:;

quantitation limit is around 0'5 ppm' Data tt- t*"T:|";:' Ijlil; i'*e'f"te
and passed to a computer for 

-anarysis 
:i" a 

-leparate 
corr!''uts^ 

iiJ-a","

i:i#?T"'r;[r.uF.r"r=.irii,sr'T"r"!""iiiH+i#i."'{;]rx;
Hfilfl l-i;l'",'ltrro9'*:H:;ttsI'lJi"*1'Il;:'1ff 

ffi fi ffi *ior

excursion valu., **.*Jir,90'02 nn* a**S the period of monitoring'

Although the data obtained by pcM 500-d0 monitors do noJ-meet the strictest

definitior, ot a ceilin* -utt i.l. tr,* .orr."r,o"tio" Ii;;l"d$-not he exceeded

instantaneously, the- data "r* 
.o*pli;i; to tlose 

-ot*uin*d 
!v other current'

TDI monitori*g methods, ro, **"ffiiJ, th; ouos* nit*t"a r'etceu t+t (t)'

the so-calred hr*rc^ri rri-rr.,oJ, ,p".i'fi"J;il;i""* sampling period and'thus

results from this method ,*pr.J*"l 
-io-*i""t" rwl concentratrons'

compar"J 6 the +-minute rWe ..*.*rrtrations i*"r"t"d with the PcM 600-

60. NIOSH, after evaluating a.o*putitive paBer tlpe personal monitor' the

MDA/MCM-4000, r,ua* iorEr*a.J'[;;'i["iiog trt" illuracv of the TwA

measurements, the i*;ini-of i*;i;;ii;i the-exposure ptltit*t and the

versatirity and ,imprill?;i;l*"*r-tape *o"ito'i' *e fe$ the PaPer tape

personal,monitors ** tfr* best *it oa .ir*1$r;;'il"b'" for environmental

characterization of mrl* long r*r*"Jpil-"*i"r6pt studies"'(2)

PROCESSDESCRIPTION

H:,r',Hix'r+g*8,#i*rf #iitl$IHi'fi-l#
u aoi[oated period of 11T1E'J::;:;il;J *ut*tial to the exqrder'- Ir
,,tub where a screw .or,ugy*i tr*rports *t * ,rii*iJ to the extnrder' During

the ,:drrrtp,,, unreacted mi ,r"pJ*-.#d;-G*a tt^*ough various operungs

in the conveyer systern In ;.,; extruder, the foam-polymer mixture is

compressed and heated on a .or,u*y*r rine to i;;* u rottti""o"t "bun"' The

Jower operato: *h;.ii*e, til;;p-ration,'*lilr inside of a control booth

during fti" endre ten-hour shift'

'.,SI,IRVEYRESUITSANDDISCUSSI0N

exPosure measurements for TDI'

t:t:;:Iffi r'H'H:'*::-"iiT:iih'iov*"intheprocessarea'had
peak rprsonal exposure ***liements ,ir,ffi;i; o'oor pp* to 0'008 PPm'
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His time-weighted average (TWA) exposure for the two-hour sampling

period was 0.003 PPm.

Tab1e 2 summarizes the results of equipment emissions and area monitoring.

The highest TDI emissions concentrations $/ere above the feed screw at

blender #2 (0.022 to greater than 0.500 ppm)l and near the "tub" at the

extruder head (0.032 td greater than 0.500-ipm). Emissions above the feed

screw at blender #1 ranged from 0.019 - 0.375 ppm. These measurements were

of localized concentratlons and do not reprelent employees' breathing zone

concentrations.

Area concentration measurements taken in the glue room ranged from 0'005

- 0.010 ppm.

REFERENCES

1.. Taylor, D. B.: National Instirute for Occuqltional Safety 
-a1d 

Health

trliOSif) Manua1 of Analytical Methods, Method No. P&CAM "l'4'l',

Volume 1, Znd Edition, DHUW (NIOSH) Publication Numbet 77'157-A'

u.s. Department of Health, Education and welfare , 1977.

Z. Weil, H., et. al.: Respiratory and Immunologic Evaluation of 
^Isocyanate

Exposure in a New ilaanuficruring Plant, Pag€ 45, DHHS (NIOSH)
pub[cation Number 8I-125, U.S. Department of Health and Human

Services, 198L-
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NOTICE

The information and any recommendations contained herein are Presented in goo_d

faith. However, no guarantee of accuracy or completeness is given. Data pre_sented

are believed factual unless otherwise indicated, but conclusions based on such data
rArifl not be valid if observed operations change. No representation is made that all
existing or potential problems have been identified, or that recofiunendations made

will solve the problem, or that laws or regulations urill be construed by government
agencies consistent with our understanding of them.

Signature: (Author)

Date: ,, =b*' ' te , "

Signature:

Date:

(Reviewer)
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Tablel:RESULTSoFPERSoNALMoNITo.RING.FoRAIRBoRNEToLUENEDIISoCYAI{ATE(TDI)
DURTNG TOLY[JRETHANE FOAMREBONiiiiiir'nnlc oPERATIONS AT MPI INCORPoRATED'

ECHOTA, GEORGIA, JULY 25,1988

Job Function Sample Time (min.l

119 0.001 - 0.008 0.003
Tower OPerator
(W. Bevills)

O6HA permissible Exposure 1is61 @EL) for TDI is O.02 PPm as a ceiling finqi-t' fte ACGIH Threshold Umit

Vatue is 0.005 ppm ro, on i-frori'iilJw"i9r,t.a e"ii'['"'itwei""Jiri" Short Term Exposure Limit (STEL)

is 0.020 PPm.
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Table 2: RESULTS OF AREA AND EQUIPMENT EMISSIONS MONITORING FOR AIRBORNE TOf.I,-ENE

DIISOCYANATE (TDD DURING TOLYI.JRETHANE FOAM REBOND MOLDING OPERATIONS AT
MPI INCORTORATED HOUSTON MIS$SSPPI, JULY 25, 1988

Samplelocation SampleTime (min.) 
ffi

f) Glue room 111 0'005 - 0'010 0'008

2) "Tub" at extruder head 43 0'032- >0'5001 0'127+

3) #1 Blender -above feed screw 113 0'019 - 03751 0'072+

4) #2 Blender -above feed soew Y 0'072 - >0'500* 0'255r

sfhese measurements are of equipment emissions only and do 4q! represent Potential breathing zone

concentrations.

OSHA Permissible Exposure Limit (PEL) for TDI is 0.02 ppm as aceiling limit. Tltr ACgfH Threshold Limit
. V"tt 

" 
is 0.005 ppm f& an &hour TimeWeighted Average (TWA) and-the Short Term ExPosure Limit (STEL)

is 0.020 ppm.
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1. Code of Federal Regulations:
Hazardous Substances'

ADDENDUM

Title 29, Section 1910'1000, Subpart Z' Toxic and



9.07 For each labor eategory
I{eighted Average (TI{A}
Photocopy this question
area.

represented in
exposure leve1s
and conplete it

question 9.05, indicate the 8-hour Tiue
and the 15-minute peak exposure levels.
separately for each process type and vork

CBI

l-l Process type ......+ 4.ft-#
I,IOrk arga .... r.. r.. o.. r............., r. r... r r r.

L-abgr Category
8-hour TII{ Exposure Level

(ppm, mg/ms, oih"r-specify)

tr{,tla*t,t/

15-l{inute PF"k Exposure Level
( ppm, mg/n" ., gther-speci fy) 

.

Atrr{rYadN

Hark (X) this box if you attach a continuation sheet.El
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PART B I{ORK PLACE I'IONITORING PROGRAH

9.08 If you monitor vorker exposure to the listed substance, conplete the folloving table.

CBI

t-l
SampIe/Tes t

Personal breathing
zone

General vork area
(air)

I{ipe samples

Adhesive patches

Blood samples

Urine samples

Respiratory samples

Allergy tests

Other (specify)

Number of
Years Records
Haintained

Other (specify)

llork
Area ID

Testing Number of Analyzed
Frequency Samples tlho In-House
(pei year) (per iest) l?mplesl (y/N)

Other (specify)

'u=.

A=
B=
C=
D=

the folloving codes to designate vho takes the monitoring samplesr

PIant industrial hygienist
Insurance carrier
0SHA consultant
0ther (specify)

I-] Hark (x) this box if you attach a continuation sheet.
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9.09 For each sample type identified
CBI analytical methodology used for

I ll .Samp1e... Type

in question 9.08, describe the type of sampling and
each type of sample.

Sqmpling and Analytical Hettrodology

5 e e,4 rt'n cr{ga f,ia u s /r,,.* l- Gr{.ilrFaFaET

9.10 If you conduct personal and/or ambient air
specify the following information for each

CB.I

r-l

monitoring for the listed substance,
equipment type used.

Pquipment Typel Detection Limit2 Hanu fac ture r
Averaging
Time (hr) Model Number

'use
A=
B=
t-

D-
Use

E=
Er

G=
H=
I=

'use
A=
B=
C=

the folloving codes to designate personal air monitoring equipment types:
Passive dosimeter
Detector tube
CharcoaL filtration tube vith pump
0ther (specify)
the following codes to designate ambient air monitoring equipment types:
Stationary monitors located vithin vork area
Stationary monitors Iocated vithin facility
Stationary monitors located at plant boundary
l-{obile monitoring equipment (specify)
Other (specify)
the folloving codes to designate detection limit units:
ppm

Fibers/cubic centimeter (f/gc)
Hierograms/cubic meter (U/m')

l_] l{ark (X) this box if you attach a continuation sheet.
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9, l1

CBI

I-I

If you conduct routine medical
the listed substance, specify

tests for monitoring the health effects of exposure to
the type and frequency of the tests.

Frequency
(veekly, monthlyr y€flrly, etc. )Test Description

S{tr l#tc,{eA #po,rT

lll Hark (x) this box if you attach a continuation sheet.
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ffi rHEfow 'HEMI'AL 
cof,nNY

December 6, 1"988

INDUSTRIAL HYGIENE REPORT

INDUSTRIALHYG-IENE:H1H,"^3X"t'H,.llH't"JrI#T:l3Aftffi?]
H#,Yffi*r,fu'{'8il"'iH.}Hisuxis\yHB*rffi u*as,-r';+
BT'#IEPESLE#,9J8ffi ;UFSffi "#J6#;*ffi,T3EH*'IONSAT
ilrffilE"I#"""#Hilfiouit-ou,r*aississrPl'I,LY2s'r'e88

ffivotpe, Dow chemical USA

Charlotte, North Carolina

SUMMARY

An industrial hygiene -survey. 
*."1 conduc':l.f" lily^l?:.,"**' at MPI

Incorporated, Horr-rto*, rnrirrisiippi, to assess equipment emission levels and

employee exposures to toirr*r,* 
^aiiro.ffi;r; ttpii J"ittg rebond molding

operations. A nrrFr La

rDI emissions monitored near Proces: :tllXffl,lJ"T;r1 
t:"f 

'j."lilJ;I3.Hl";ill' ffi#lTi! Ti{:'".';i1' xffi*:., ;:. xJn,},"*'"}:it
E::1T,,:1ffi,0 

t"['u 
'fI ,,ot';;;='*;;;;- .;plovees' breathins zonL

concentrations'

peak personal TDI expg?ure concentrations for the Tower operator (who was

the onry employ** *orkirqgj" \" p.rr,.L* ur*r) ranged fJom 0'0.01 - 0'008 PPm

during the two hour ,"*[trrg peiioi- 
-i{ir -t*o-nJ* 

time-weighted average

(TWA) exPosure was 0'003 PPm'

Area TDI concentrations in the glue room ranged from 0'005 - 0'010 pPm'

The appticable occupltional safety and Heatth Act (osHA) Permissible

Exposure Limit (pEL) f* TDi i, o'oi pP* *:. " t"itittg limit' ,fr* Threshold

rimit value (TLv) ,*.t**e"aea"ti jl* 
^ 
I-*""'ican conference of

Governmental Industriuffi**rirlecdm ili-.ooS PPm as an 8-hour TwA

exposur" *J-* short Term'Elxposure Limit (srEL) of 0'02 PPm'

RESTRICTED: For Use within MPI Incorporated

and The Dow Chemical ComPanY
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PI,JRPOSE

An industial hygiene survey was conducted as a service to MPI Incorporated,
lfouston, Mississippi, in support of products manufactured by tfie Dow
Chemical Company. The primary purpose of this survey was to assess
equipment emissions and employees' exposures to airborne toluene
diisoryanate (TDD during rebond molding opelations.

CONCLUSIONS

The following conclusioru are based on conditions that existed on the day of
the surv€f, Iuly 25, 7.,988. Changes in work habits, operating procedurel or
equipment may invalidate these conclusions.

The JPPU5able OSFIA Pennissible Exposure Umit (PEL) for TDI is 0.02 ppm as

1 991ling limit. The Threshold Limit Value (TLV) recommended by ACGIH is
?:005 pPm as an 8-hour TWA exposure and a Short Term Expbsure Limit
(STEL) of 0.02 ppm.

1). Area TDI concenEations near the "tub" at the extruder head ranged
from 0.032 ppm to greater than 0.500 ppm (the upper limii of
quantitation for the monitoring equipment). TDI mLasurements
above the feed screw at #1 blender ranged from 0.019 - 0.325 ppm, and
from 0.A72 to greater than 0.500 ppm above the feed screw at #?
blender. These measurements were of localized concentrations and do
not represent employees' breathing zone concentrations.

2). Peak Persoxal TDI exposure concentrations for the Tower Operator
(who *ls- 

-the 
onlyemployee working in the process area) r"r,ged frorn

0.001 - 0.008 PPm during the two hour sampling period. The Iwo-hour
tirn+weighted average (TWA) exposure for this-individual was 0.00g
PPtrt.

3). Area TDI concentrations in the glue room ranged from 0.005 - 0.010
PPrn.

E}trOSURE EVALUATION CRITERIA

The health standards for limiting employee exposure to airborne
contaminants, established as a result of the Ociupational Safety and Health
Act (OSHA), became effective in 1,97L These standards 

"ie known as
Permissible Exposure Limits (PEL), and the law requires compliance with
them.
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Other exposure criteria, known as the Threshold Limit Values (TLV), have
been established by the American Conference of Governmental lndustrial
Hygienists (ACGIH), and are not law but rather are recouunended guidelines
prepared by an internationally-recognized advisory group of governmental
and academic health professionals.

Most OSHA PEL's and ACGIH TLV's represent time-weighted average
(TWA) concentrations to which it is believed most members of a working
population may be exposed during an 8-hour day, 4O-hour week, for a

working lifetime without adverse health effects.

Because these criteria are TWA values, short-term exposures to high
concentrations are acceptable for many materials as long as the 8-hour TWA
exposure does not exceed the exposure criterion. To prevent potential effects
from short exposures to relatively high concentrations of a substance, short-
term exposure limits (STEL's) have been developed for many materials
which have TLV's.

In some cases, OSFIA standards and ACGIH criteria rnay identify ceiling (C)

exposure limits indicating that exposures should not exceed that level even
for short periods of time.

The curent applicable OSHA Permissible Exposure Limit (PEL) for toluene-
2,Sdiisocyanate (TDI) is 0.02 ppm as a ceiling limit.

In 1983 the ACGIH adopted a TLV of 0.005 ppm as an 8-hour TWA exposure
and 0.02 ppm TDI as a STEL. ACGIH currently defines a STEL as a lS-minute
exposure which should not be exceeded at any time during a work day, even
if the &hour TWA exposure is below the TLV

It should be noted that the National Institute for Occupational Safety and
Health (MOSH) in September 7978, presented to the Ocanpational Safety and
Health Administration, for regulatory consideration, a recommended
standard for diisocyanates, including TDI. NIOSH recommended a TWA
exposure guideline of 0.005 ppm for a I0-hour workday and a l0-minute
ceiling limit of 0.02 ppm. At this time, the Occupational Safety and Health
Administration has taken no action with regard to NIOSH's
recommendation.

To achieve compliance rtith the OSFIA standards, the law requires that "...
administrative or engineering controls must first be determined and
implemented r+'henever feasible..." [29CFR1910.1000(e)J. The most desirable
way to reduce airborne contaminant levels is through engineering controls
such as supplying adequate ventilation, including local exhaust systems.
Administrative control invloves changing the employees' exposures by
assigning different or rotating work duties. When engineering or
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administrative controls are not feasible, respirators and other 3e1s-o1aJ

protective equipment *"y ue 
- 
t sea to achieve compliance with osHA

standards. rhe use of such equipment must comply with osHA regulations

29CFR1 91 0.132 through 191 0.140'

TO}flC PROPERTIES

To1uen *2,4-Drisocyanate (TDI) is a respiratory irritant, capa4e of producing

nasal irritation, nasal congestion, dry throat, ,ha headache. The most serious

toxicologic action is the frotential for.allergic sensitization of the respiratory

tract in man. sensitization may result fr&l a single higt exposure or from

repeated excessive exposures. once sensitizedl individuals respond to

extremely low level **por,rr*r with' an allergic response characterized by

asthma-like breathing, coughing spasms, and cyanosis'

Nonsensitized individuals may experience similar reactions from a single

high exposure. The ,"".tiorr*iy ue aetuyed several hours after exposure and

frJquenily occurs during nocturnal hours.

persons with a medical history of chronic respiratory disease or resPiratory

allergies should not be exposed to TDI'

TDI is also a severe skin and eye irritant. Skin sensitization has been

produced in humans whose ,*rpir*tory tracts were protected by airline

iespirators but who had rePeated skin contact.

SAMPLII{GANDANALYTICALMETHoDS

Area .concentrations and pers-onar_e_x_posure 1evels of TDI were evaluated by

instrumental proced.o*r using GMD systems Inc., Personal continuous

Monitors fCffr- ?ifO:OOl. This-instrument draws a metered volume of air

through a chemically impre-gnated PaPe-r taPg and if TDI is present' a color

develops on the tape. rrr* iitensiry'oi th* cblot is measured optically and is

ptopottional to the concentration of TDI'

The GMD systems pcM 600-60 consists of two main comPonents; a chest

pack and a Belt pack. when the PCM 600-60 is used as a Personal monitor,

the Chest pack, is worn below the face and the Belt Pack is worn at the waist'

when used as an area monitor, the two comPonents utg mounted in a

stationary location. The Chest Pack contains a miniaturized PaPer tape

cassette, tape transport, and optics andthe Belt pack contains a pump, digital

micropro.otot ciroritry, ffid a rechargeable battery'
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The pcM takes an air 
- Eppl: of four minutes' duration if levels are '

approxi*.r*ii o.oi pp* mr or ress, ii-ioi.*r,tt"ti* --*ceed 
0'02 ppm' the

sampring p*i'ioa*;iil'rtor[r,, i"rrrrting in " 
*:I*--rapid tlPe-advance and a

more detailed charact*rirltion of excrirsion **po1;t' The lower detection

limit of the- pcM for rDr is *ppr"*i*"te1i r i3l ,1nil.t$"tr-:i#;
hill:lT:X 

,t'# 
:'"ffi#, H'I#ru"o.i?,IX X'Jn *1.'o*p"io interr.ucl

compatible ;i-h mru'rc;r-"na othei similar perslnal computers' The data

can be presented *o rr,.i,rJ* indiviJual dala po^ir during a run' time-

weightea "*,"rrg- .q.ryry 
exposur* ,Jr*, ro, rha monitoring period' 8-hour

TwA values, t[e high*r, *L.sured ipr concent;i;;,-""i ihe number of

exctrrsion *rJ,res exceeding 0.02 PPm a*i"g the period of monitoring'

Although the data obtain*a !y 
psM 600-60 monitors do noJJneet the strictest

definition of a ceiline -u*,ii i.6. tt * .or,."ot ation irr"' tt'"uld-not be exceeded

instantaneously, the-data are .o*p*uui* to trrqle outained by other current'

TDI rnonitoffi methods. For exa*n", i*.;NrosH rtatittoa retcau 141 (1)'

the so-crl"Jf iuti r'a*ir'oJ"p*tirit*'-'"lo-*r"'i* *PliTg period and thus

resurts from this method *pr.s-JJ 
-20-minute twe- ioncentrations'

compar*a to the 4-miluie TwA .or,.*r,trations "[ut"i*a 
with the PcM 600-

60. NIosH, after evaluating- a jo3p"titive paper tape personal monitor' the

MDA/MCM-4000, t "l con[fuded, 
ft."""rii"ii"g tft* i"1:t1t' of the TWA

measurements, the ""p"iliiiry 
or i*ii."ii"g the-exposure Ptbfit*t and the

versatility and simplicirt!-Jirr* paper tape mo,.itoti, we feel the paper tape

personal monitors "r* 
it"Lr; ffiIhrd'.ior"*rly ffiable fg1 environmental

characterrzation of rDI for rong **r**Jpi[*ior6pt studies"'(Z)

PROCESS DESCRIPTTON

The rebond mordinB process at MpI Inc., Houston, Mislissippi' begins by

mixing foam chips *lilri#:rlT;; t.*tuioir,;rr-rr in brendais' Fouowing

a designated period of mixing, it e ;;ilis of eictr biender are dumPed to the

,,tub where a screw convey., t *rports tr,e materiJ to the extnrder' Dufng

the ,tdump,,, urrreacted TDi ,"porr"".# b" ;i;;"d through various oPenrngs

in the conveye*yrl**. rr, trr* **truder, a;;r""*:frolymer mixture is

compressed and heated on a .o,t*iJ'i11:-* fo; u to"ti"Lo" "btrn"' The

Tower operator wno*Jr,"ir**, trr* ,if*ration, *oitr inside of a control booth

arrrir,g his entire ten-hour shift'

SURVEY BESULTS AND PISCUSSION

Table t summarizes the resurts of personal exposure measurements for TDI'

The Tower operator, who was ii',J o*ry .*p'1"""y;;n-* procese are-a' had

peak personal exposure rneasurernents ranginfii; o'oiiippm'to 0'008 PPm'
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His time-weighted average (TWA) exPosure for
period was 0.003 PPm.

the two-hour sampling

:.

Table 2 summariees the results of equipment emissions and area monitoiing.

The highest TDI emissions concentrations were above the feed screw at

blender #2 (0.072 to gEeater than 0.500 ppm), and near the "tub" at the

extruder head (0.032 tJ greater than 0.500-ppm). Emissions above the feed

screw at blender #1 ranged from 0.019 - 0.375 ppm. These measurements were

of localized concentratilns and do not represent employees' breathing zone

concentrations

Area concentration measurements taken in the glue room ranged from 0.005

- 0.010 ppm.
-:

REFERENCES

1. Tay1or, D. B.: National Institute for Occupational Safety and Health

fruiOSn) Manual of Analytical Methods, Method No. P&CAM 1'47,

Volume I, 2nd Edition, UHEW (NIOSH) Publication Number 77'157-4,

U.S. Department of Health, Education artd Welfare,7977.

?. Weil, H., et. al,: Respiratory and lmmunologic Evaluation of Iso-cyanate

Exposure in a New idanuficturing_ Plant, Page 45, DHHS NIOSH)
publication Number 81-125, U,S. Department of Health and Human

Services, 1981.
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NOTICE

The inforrrtation and any recommendations contained herein are presented in good
faith. However, no guarantee of accuracy or completeness is given. Data presented
are believed factual unless otherwise indicated, but conclusions based on such data
will not be valid if observed operations change. No representation is made that all
existing or potential probiems have been identified, or that recouunendations made
will solve the problem, or that laws or regulations urill be construed by government
agencies consistent with our understanding of them.

Signature: (Author)

Date: .fu*, . te, '

Signature: (Reviewer)

Date: ?"t-_er*,^l$A la l4 flfl-

dlg



Tablel:RESULTSoFPERSoNALMoN[oRING.FoRAIRBoRNE-T9}YIXTDIISoCYANATE(TDI)
DURING Por.vtjHiiiAl'if rber'anruoN;ild;NCbPERATloNs Ar MPI INcoRpoRArED'

rdllorrt, croRGIA, luLY 26' 1988

t

Snmpte Time (minJ

119

TDI Cq.ncentration' PPm (vouvoll

Rauge AYsrnSeIoh-Eunction

Tower 0Perator
(W. Bevills)

0.001 - 0.008 0.003

t
O6HA permissible Exposure 1161 @EL) for TDI iso'02 PPm as a ceililS-linlr.t' The ACGIH Threshold Limit

Value is 0.005 ppm r., ." i-ir"i'ii.IwJeh,"a erli#tTt ';i;Jiil short Ternr Exposure Limit (srEL)

is 0.020 PPm'

t
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Table2: RESULTS OF AREA AND EQUIPMENT EMISSIONS MONITORING FOR AIRBORNE TOLUENE
DIISOCYANATE (TDD DURING T,TOLYLTRETHANE FOAM REBOND MOLDING OPERATIONS AT
MPI INCORPORATED HOUSTON, MISSESIPPI, JULY 25, 1988

t
111

43

113

34

u

2l

3)

4)

Sample l-ocation

Glue room

"Tub" at extruder head

#1 Blender -above feed screw

#2 Blender -above feed screw

Sample Time.Jmin.l TDI Concentration. ppm (vol/voll
Bapgg AverAge

0.005 - 0.010

0.032 - >0.500*

0.019 - 0.375*

a.072 - >0.500*

0.008

0.127*

0.072+

0.255*

f,fhese measurements are of equipment emissions only and do p! represent Potential breathing zone
concentralions.

OSHA Permissible Exposure Limit (PEL) for TDI is 0.02 ppm as a ceiling limit The ACGIH fiueshold Limit
Value is 0.005 ppm for an 8-hour Time.Weighted Average (TWA) and the Short Term Exposure Limit (STEL)

is 0.020 ppm.
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1. Code of Federal Regulations:
Hazardous Subs tartces'

ADDENDI,JM

Title 29, Section 1910'1000, Subpart Z' Toxic and



PART C ENGINEERING CONTROLS

9.LZ Describe the
to the listed
process type

CBI

t-1

engineering controls that you use to
substance. Photocopy this question

and vork area,

4trl
Process type ..c.,.,..o. U{fu#

Used
( Y/N)

tu

reduce or eliminate vorker exposure
and complete it separately for eaeh

F**t
Year

Ins talled
Upgraded

( Y/N)
Year

UpgradedEnginesri.ng Controls

Ventilationr

Local exhaust

General dilution

0ther (specify)

Vesse1 emission controls

Hechanical loading or
packaging equipment

Other (specify)

l-] Hark (X) this box if you attach a eontinuation sheet.
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9.13 Descrlbe all equipnent or process nodifications you have made rlthln the 3 years
prlor to the reporting year that have resulted in a reduction of worker exposure to
the llsted substance. For each equiplent or process oodificatlon descrlbed, state
the percentage reduction in exposure that resulted. Photocopy thls questlon and
conplete it seperately for each process type and vork area.

CBI

l-l Process type ... .. r. i

Equipment or Proeess Hodification
Reduction in llorker

Exposure Per Year (Z)

I_l Hark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPI-IENT

9.L4 Describe the personal
in each vork area in
substance, Photocopy
and vork area.

CBI

l:l Process type ..,.....

safety equipment that your r,rorkers
or eliminate their exposure to the

and complete it separately for each

protective and
order to reduce
this question

uear or use
Iisted
process type

EquipmPnt TypeF

Respi ra t ors

Safe ty goggles/glasses

Face shields

Coveralls

Bib aprons

Chemical-resis tant gloves

0ther (specify)

I{ear or
Use

(Y/N)

I
UT
/
n-++

t-l Hark (X) this box if you attach a continuation sheet.
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9.15 If vorkers use resplrators vhen rrorking vlth the llsted substance, speclfy for each
process type, the vork areas vhere the resplrators are used, the type of
resplrators used, the average usage, vhether or not the resplrators vere flt
tested, and the type and frequeney of the fit tests. Photocopy thls questlon and
conplete lt separately for each process type.

CBI

l-l Proeess type .rr....,,

IJork
Area

Respirator
Type

Fit
Tes ted

(Y/N)
Type of 1

Fit Test"

Frequency of
Fit Tests
(per year)

Bt/c#
Averagp

Usage'
/1/4ittF l4frsd

tU*" the folloving eodes to designate average usage:

A = Daily
B = lfeekly
C = Honthly
D=Onceayear
E = 0ther (specify)

'Use the folloving codes to designate the type of fit test:

QL = Qualitative
QT = Quantitative

l-l Hark (X) this box if you attaeh a continuation sheet.
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PART E I{ORK PRACTICES

9.19 Descrlbe all of the vork practlces and adnlnistrative controls used to reduce or
ellmlnate vorker exposure to the llsted substance (e.g., restrict entrance only to
authorized lrorkers, mark areas vlth varning signs, insure vorker detection and
monitorinS practices, provide worker tralning programs, etc.). Photocopy this

CBI question and complete it separately for each process type and nork area.

I-I
Process type #t/r#
I.Iork arga ..rr .....r*

f"s/En/*a trrfus/r(E rtJetrrtrl,/d Srdd5 *lafr{g,{
,1t,{ 6 Ze,uf rWrwa!

9.20 fndicate (X) how often you perform each housekeeping task
leaks or spills of the listed substance. Photocopy this
separately for each process type and vork area.

llork area ..,,

used to
ques t ion

clean up routlne
and complete it

Housekeeping Tasks

Sveeping

Vacuuming

IIater flushing of floors

0ther (specify)

Less Than
Once Per Day

I-Z Times
Per Day

3-4 Times
Per Day

Hore Than 4

Timgs_.{er Day

I ] Hark (X) this box if you attach a continuation sheet.
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9.21 D,o you have a wrltten medlcal actlon plan for responding to routine or enerSency
exposure to the listed substance?

Routlne exposure

Yes... 6
No.... 2

Emergency exposure

NO a a a a t t a a a a a a a a a t a t a a a ( r r . . . . . . r . . . r r r . r . . . . . . r . . . . . o r . .

If y€sr vhere are "opli of the plan maintained?

Routine exposure: '//anlf J.,4 F{fvr Crficg ,#sefa/ F.3.
Emergency exposure:

9.22 Do you have a vritten leak and spill cleanup plan that addresses the listed
substance? Circle the appropriate response.

1

2

If y€sr uhere are copies of the plan maintained?

Has this plan been eoordinated vith state or local
Circle the appropriate response.

government response organizations?

9.23 l{ho is responsible for monitoring vorker safety at your facility? Circle the
appropriate response.

P1ant safety specialist ...... r. r... r...........

0ther (speclfy) . ,.... 4

l_t l{ark (X) this box if you attach a continuation sheet.

Insurance carrier ......... 2

oSHA consultant ...,,, . ............ 3
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SECTION 10 ENVIRONHENTAL RELEASE

General Ins truct lons:

Complete Part E (questlons 10.23-10.35) for each non-routlne release invotvlng the listed
substance that occurred during the reporting year. Report on aII releases that are equal
to or greater than the listed substance's reportable quantlty va).ue, RQ, unless the rCleasels federally pernitted as deflned tn 42 U.S.C. 9501, or ls specifically excluded under the
deflnltlon of release as deflned in 40 CFR 3O2.3<22r. Reportable quantlties are codlfled
ln 40 CFR Part 302. If the llsted substance ls not a hazardous substance under the
Colrprehensive Environnental Response, Compensation, and Liability Act of 1980 ( CERCI,A) and,
thus, does not have an RQ, then report releases that exceed 21270 kg. If such a substance
however, is deslgnated as a CERCLA hazardous substance, then report those releases that are
equal to or Sreater than the R0. The faciltty may have ansvered these questions or slmilar
questlons under the Agency's Accidental Release Infornatlon Progran and may already have
this information readily available. Assign a nunber to each release and uie this number
throughout this part to identify the release. Releases over more than a 24-hour period are
not slngle releases, 1.e., the release of a chemleal substance equal to or greater than an
R0 nust be reported as a separate release for each 24-hour period the releaie exceeds the
R0.

Por questions 10.25-10.35' ansver the questions for eaeh release identified in question
10.23. Photocopy these questions and complete them separately for each release.

PART A GENERAL INFORHATION

10,01 l,Ihere is your facility located? Circle all appropriate responses.

CBI

l-] Industrial area ., ........ I
Urban area .,.,... 2

Residential area .. . . , .... 3

Agrlcultural area .. ....., 4

Rural. area ., ...O
AdJacent to a park or a recreational area ........ 6

IJithin 1 nile of a navigabJ.e \raterlray ............ 7

Ilithin 1 rnile of a school, unlversity, hospital, or nursing home facitity ...,,... 8

Ytthln l mlle of a non-navlgable lraterway ........ 9

Other (specify) .... ..,.. e r.

t-I
108

10

Hark (x) this box if you attach a continuation sheet.



10.02 Specify the exact locatlon of your facility (frorn central point vhere process unlt
ls located) in terms of latitude and longitude or Unlversal Transverse llercader

3s ' ,5.{-' 3/
Longi tude a)€sr ?q. co,4*{r
UTH coordinatgs . r,...... i.. Zone , Northing , Easting

10.03 If you nonitor meteorologlcal conditions in the vicinity of your facllity, provide
the follovlng lnfornation.

Average annual precipitation . lnches/year

Predomlnant vind directlon ---T-

10.04 rndicate the depth to groundvater belov your facility,

(UTH) coordinates.
I

iloefftLatitude r. r. r. r r + r.. .... r,..

10.05 For each on-slte
listed substance

CBI Y, N, and NA. )

t-l
0n-Site 4ctivity

activity listed, indicate (Y/N/NA) all routlne releases of the
to the environment. (Refer to the lnstructions for a deflnltlon of

Environmental Release
Ai r IIa ter Land

,{#
Ilanuf ac tur ing

fmport ing

Processing

0thervise used

Product or residual storage

Disposal

Transport

Alft N,4

N4

/v4 lfrt
f!rt ff ,# Nr#

,r{e// r{

fit

lfll Mark (X) this box if you attach a continuation sheet.
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Springer Englneerlng, Inc.
206 Glenn Street
Starkville, MS 39759
601-323-22,96

May 1, 1989

MPI, Inc.
Attn: Paul Wheeler
P.0. Box 408
400 Third Aveneu
Houston, Mississippi 38851

RE: Latitude and Longitude determination
for EPH Stack Emission RequirementE

Dear Mr. Wheeler:

In regard to your request that we determine the Iatitude and longitude
of the smoke stack of the main building, I would like to offer the
following:

33o 54' 31" North Latitude

890 00' 45" West Longitude

If you have any questions, oF need any additional information, please
let me know.

Very truly yours

', P.E'
GINEERING,

tlward



10.06 Provide the following informatlon for the }lsted substance and speclfy the level
of precision for each lten. (Refer to the lnstructlons for further explanatlon and
an exarnple. )

CBI

t-l
kg/yr

kg/yr

kg/yr r

Quantity discharged to the air .....,,.,...,.. tg ' #g
Ouantity discharged in wastevaters .. r........

Quantity managed as other vaste in on-site
treatment, storager or disposal units . +. + r...

Ouantity managed as other waste in off-site ,/ / ^treatment, storager or disposal units ,..... e r /y /ff kg/yr +

l-l Hark (x) this box if you attach a continuation sheet.
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.. illDrtnD, illclllGAN 18674

August 4, 1988

Mr. Paul Wheeler
MPI Incorporated
P.O. Box 4OB
Houston, MS 38851

RE: TDI EilTISSIONS

Attached are the preliminary- results of an cxhaust vcnt cmission $urvey
couducted on July 25,. 1988 at MPI .Incorporated, Houston MS. The results are
based on conditions the day of the survey. Changcs in procedures,
formulations, cquipment or other conditions may invalidate thcse rcsults. The
approximate temperature inside of the plant ulas 85oF and the relative
humidity was 707o-

Measurements were no,t made using equipment or procedures specilied by EPA
guidelines respecting emission source monitoring, therefore, no
representation is made regarding the accuracy of the rcsults. Thc values
presented arer at best, only rough cstimates of actual TDI cmissions.

Table I describes emission levels from sources where the cxhaust ratc and the
concentration of TDI were both measured. The cmission rates arc prescnted as
"pounds per hour" (lbsftr).

Table ?, dcscribes emission levels from sources wherc only the concentration
of TDI was measured. The emission rates are prescntcd as 'pounds per cubic
foot" (lbs/fi3 1. In , order to convert these values to lbs/hr they must be
multiplied by t60 x cxhaust rate given in "cubic fect per minutc" (cfm)J.

The information contained herein is presented in good faith, however, ro
guarautee of accuracy or completeness is givcn. Data prcsentcd are believed
factual unless othenvise indicated, but conclusicns based on such data will not
be valid if observed operations change. No rcpresentation is made that all
existing or potential problems have been identilicd, or rhat laws or regulations
will be construed by government agencies consistent with our understanding
of them.

S i ncerel y,

J+t+rt)'3-/r'+4 /u.
John P. Cikalo
Industrial Hygie ae Laboratory
1803 Building
(s l7)63 6-2717
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Table 2: Yent Emission .Rates (Ibs/ft3),,of Toluene Diisocyanate fTDI)
Durjng- Rebond Operations, MPI Incorporated. HoustorL
Mississippi. July 25. 1988

Exhaust Source

1). "Tub" Head of Extruder

2). Process Fan

4). Steam Exit #2

5). Glue Room

TP-I Emissi-on Eate .lbs/ft3.

6.67

1.1 I

2.36 x

2.67 x

l0-9 - 1.79

10-8 - 2.67

1.33 x

10- I

10- I

x 10-8

x t0-8

10- 9
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Table 1: Vegt Emis$ibn. Rates {lbs/h.r} qf -Ioluene Diisocyanate (TDI}
Durlns BFhon4 gperations. MPI Inc9rporated. Hou ston.

TDI Emission Rate lbs/hr

1).

2I.

3).

4).

Exhaust Source

Primary Drier

Secondary Drier

durifig transfer

2.29 x 10- 3

4.6 ii I0- 4

0.02*

0.02r

*

#1 Hopper {6fr*}"*)
)#2 Hopper { ,'
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INDUSTRIAL HYGIENE REPORT December 7,1988

\MNT STACK EMSSION SURVEY FOR TOLUENE DtrSOCYA}IATE ODI)

DURING PoLYI,JRETHAI{E FOA},I REBOND MOLDING OPERATIONS AT

ilIFi D-iCONTORATED, HOUSTON, MISSISSIPPI, IIJLY 25''1988

,. l . v^.rEv

Industriat HYgiene Laboratory
Health & Environm€ntal Sciences

DISTRIBUTION ,,
W, B. VoIPe, Dow Chemical USA
Charlotte, North Carolina

SUMMARY
,,

An exhaust vent survey was conducted on Iuly 25, 1988, at MPI Incorporated,

Houston, Mississippi. Ttrg primary PurPosi "f,JS-t, 
sP:vey was to estimate the

air emission--i;i;'of toluene diisocyanate (TDI) from nine Pl"ry exhaust

sy'tems. rt * .o"iiguratiom o, positions of the exhaust vents for five of the

;fii#'*"r; r".f"trrit rir o.to"ity-rneasurements (frorn which to estimate

the rrolumetric flow rate) coJa r,o[ be determined. In these cases, only the

concentration of TDI in !;he exhaustgryes w1s reported (1-33 x 10+ to?'67 x 10-8

lb4ft?), The total TDI emissiorr'r"ti from the rimaining' rour exhaust systems

;hg;d from 0.0028 lb/tu (when the blowers for Hoppers #1 and #2 were not

ffiatins) to 4,i ;10-2'1b/hr (when all blowers were operating).

,.}

]

RESTRICTED: For use within MPI Incorporated

and The Dow Chemical ComPanY

DOWCONFIDENTIAL
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An exhaust vent survey wds conducted as a service to MPI Incorporated,

Houston, Mississippi,,in support of producll .manufactured 
by Tire.o:*

chemicrr co*I""yl The primary p".+os* ?f this. survey was to estimate the

vent stack emission rates'or rul dtrring polyurethane f-oam rebond molding

operations.

CONCI,USIONS

The following conclusions are based on conditions that existed on the day of

th;;;;t; liry zs, 1988. changes in work habits, operating Procedures or

equipme"t *uy invalidate these-conclusions. The aPProximate temperature

i"rial of the ptant was g5o F and the relative humidity was 70To-

1) Of the nine exhaust systems evaluated, the configurations of five

were such that air vllocity measurements could not be taken,

therefii", "of;etric 
flow iates could not be calculated. In these

cases, orrly the concentration oi-TDI in the exhausted gases and

not the emission rate was reported. The concentration of TDI at

.', ih; ;.il;t vents of; the "1r]6" head of the extruder, the Process

fan, steam exits #1 and #2, and the glue room, ranged from 1'33 x

-,,,, per minute the rep.i*a.| results must be multiplyed by the air

volume in units oi cubic feet per minute of air exhausted once
" these val'res are determined'

,

2t TDI emission rates for the--primary "ttq 
secondary driers were

0.0023. Ib/hr and 0.00046 t6/rrr respectively. The blowers for

ii;;p-ir '*r and #? operated only intermittently, and when

0.02Ib/hr.

TO}flC PROPERTIES

Toluen *2,4-Diisocyanate (TDI) is a respiratory irritant, :uP"!le of producing

nasar irritation, nasal .org*rtion, dry t#oat, and headache- The most serious

toxicologic action is the frotential for allergic sensitization of the respiratory

tract in man. sensitization may result from a single t igl expssure or from

repeated excessive **porrrr*r. Once sensitizedl individuals respond to

DOW CONFIDENTIAL



extremely low- level exposures with an allergic response characterized by
asthma-like breathing, coughing spasms, and cyanosis.

Nonsensitized individuals may experience similar reactions from a single
high exposure. The reaction miy be detayed several hours after exPosure and
frequently ocnrrs during nocturnal hours.

Persons with a medical history of chronic respiratory disease or resPiratory
allergies should not be exposed to TDI.

TDI is also a severe skin and eye irritant. Skin sensitization has been
produced in humans whose respiratory tracts were protected by airline
respirators but who had rePeated skin contact.

SAMPLING AND ANALYTICAL METHODS

The velocity of the air exhausted from each vent was measured, where
possible, with an extendible pitot-static tube TyPe 

-59 _a 
(Air Instrument

Resources) coupled with an Electronic Digital Microanemometer
(Neotronics). Miasurements were obtained at the center of each duct
opening. Ideally, two ten-point traverse measurements (taken at right angles

to eactlother) should be tiken 6 to I duct diameter lengths away from any
duct configuration that would create disturbances to the airflow.

The GMD Model g?:O Autostep monitor was used to measure the
concentration of toluene diisocyanate (TDI) at the exhaust vents. It is a direct
reading instrument with three operating modes having two_ranges for -TDI

concen-tration. This unit detects TDI by drawing a metered volume of air
through a chemically impregnated paper tape. If TDI is present, a chemical
reaction occarrs which produces a color stain on the tape. The intensity of the
stain is proportional to the concentration of TDI. In the Search Mode the
sampling time is 24 seconds or less, depending on the TDI concenEation, and
the iange is from 0.005 ppm to 0.200 ppm TDI. If the concentration exceeds

0.200 pp*, the sampling-time is automatically reduced, but a stopwatch can be

used io aetermine the actual sampling time, and the TDI concentration can

thus be estimated. In the Survey and Monitor Modes, the sampling time is 4
minutes and the range is from 0.001 to 0.040 pprn. Although the uPPer limit
of detection in the latter two modes should be 0.040 PP*, in actual operation
the upper limit is approximately 0.036-0.037 ppm because there is a loss of
0.003-fo 0.004 ppm due to a correction for tape background coior by the
instrument's memory system.

DOWCONFIDENTIAL
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PROCESS DESCBIPTION

The rebond mording process at MpI Inc., Houston, Mississippi, begins by

mixing poryurethane foam chips_ *itt prepolymer (containing TDI) in

blenders. Following a designated period or *i*ing, the contents of each

blender are dumped to the*"tub" *here a scre\M 6^*'eyer transports the

material to an extruder. During the "dump", unreacted tpl vaPors can, be

released through various openings in the convqyer system. In the extruder'

the foam-polymer mixture*is coirpressed and heated on a conveyer line to

form a continuous "blul"'

SURVEY RESULTS

Table 1 summarizes the results of air velocity measurements, volurnetric

flow rates and emission- rates of toluene diisoiyanate (TDI) for each of the

vents in the plant's nine exhaust systems (soml exhaust sys-tems had more

than one vent). For sysi**r 5 - 9,ih" cot figuration or position of the vents

were such that air velocity **^rur**nts*could not 
-be 

taken, therefore'

volumetric flow rates "*d emission-rates could not be calculated' The

concentration of TDI venting from these five systemr ru^g*d from 1'?2 x 10-8

b/ft3 to2.57 x 10s lb/ft9.

The total TDI emission rates for exhaust systems 1 - 4 are sumrnarized in

Table 2. The emission rates for the niir"*ry Td. secondary Driers were 0'0023

and 0.00o4dlb/hr respectively. Dudfmiterial transfers-(the blower did not

operate between transfers), the emislion rate was 0.02 tb/hr for each of

Hoppers #1 and #2 .

The data presented has inherent error based on both the evaluation methods

and more i*fit"ntty due to process conditions and variables. we are not

aware of regulatory standards related specifically to TDI emission

monitoringor emission limits and can *"ke no juigements as to the

acceptabilify tf tno* data for submission to government agencies'

DOW CONFIDENTIAL
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NOTICE

The information and any recommendations contained herein are Presented in goo-d

faith. However, no guarantee of acflrracy or completeness is giv-en. Data pre-sented

are believed factual unless otherwise indlcated, but conclusions based on such data

will not be valid if observed operations change. No representation is made that all

existing or potential problem, h"rr" been ide-ntified, of that recorunendations made

will solve the problem, or that laws or regulations will be construed by government

agencies consiitent with our understanding of them'

Signature:

Signature:

Date;

Date: b* ,a /tg

(Author)

(Reviewer)

'-Tp 
rre^*/ur,. /3, /?fY

dlg



rabrel:LH#it^##;'H.'e$sxJsY'Hff 
H$H:itl:,TI,Herii"#ilH',:"Xlf 

xtffi 
*f;',3NB

Exhaust System

1) Primary Dricr
10" dia' duct

8" x 15" oval duct

D Secondary Drier
14" x 14" square duct

14" x 14" square duct

14" x 14" square duct

#1 HoPPer
15" dia' duct

#2 HoPPer
13" dia. duct

'TuU' head of Extruder

Process Fan

Steam Exit #l

Steam Exit #2

9) Glue Room

NA = not available

4905

5222

4005

4387

4005

Volume
ff13/min)

1553

1477

NA

NA

NA

NA

NA

0.001

0.001

0.001

2675

33&1

5447

s966

w7

4)

12ffi

1502

NA

NA

NA

NA

NA

s)

6)

7\

8)

NA

NA

TDI Concentration
(ppmt (lb/ft3l

0.004

0.022

0.491

0.468

0.053

0.060

0.028

0.043

0.003

1.78 x 10S

9.79 x 10-9

4.45 x 1tr10

4.45 x 1fr10

4.45 x 1ff10

2.18 x 107

2.08 x 10-7

2.35 x 104

2.67 x 10€

r.22 x 10-8

1.89 x 10-8

1.33 x 10e

Emission Rate
(lb/hr]

0.00029

0.002
0.0023

0.00015

0.00016
0.00015
0.00045

0.02

0.02

NA

NA

NA



Table 2: Vent Stack Emission Rates of Toluene Diisocyanate (TDI) During Polyurethane Foam Rebond
Operations, MPI Incorporated, Houston, Mississippi, |uly 25, 1988

Exhaust Svstem

-

1). Primary Drier

2). Secondary Drier

3). #1 Hopper

4). #2 Hopper

TDI Emission Rate flblhr)

* During transfer only. Blower did not operate between transfers.

0.0023

0.00046

0.02*

0.02 '+



1. Code of Federal Regulations:
Hazardous Substances.

o
I

ADDENDUM

Title 29, Section 1910.1000, Subpart Z, Toxic and



10.08 Descrlbe the control technologies used to mlnlmlze release of the llsted substance
for each process stream contalning the listed substance as ldentified in your
process block or resldual treatment block flov dlagran(s). Photocopy thls questlon

CBI and complete lt separately for each process type,

I I Process type

Stream ID Code Control Technology Pe{cent Effieiency

l-l Hark (X) this box if you attach a continuation sheet.

Ltz



PART B RELEASE TO AIR

10.09 Polnt Source Emisslons -- Identify eaeh emisslon point source containlng the listed
substance ln terns of a Stream ID Code as identifled ln your process block or

CBI residual treatment block flov diagram(s), and provlde a descrlption of each polnt
I source. Do not include rav material and produit storage vents, or fugltive imisslon
t-] sources (e.g., equipnent leaks). Photocopy this questlon and completE it separately

for each process type.

Process type ...... 6l /e,(
Point Source

ID Code

ilt ltd
tt ii ^'

. r. f^4/

,[l,l/,,.i

l:,f v t

' ol*
,, [i,Lr'' i-
'tY ^ o)/1,

Descri Emission Point Source

t_l Hark (X) this box if you attach a continuation sheet.
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August 4, 1988

Mr. Paul Wheeler
MPI Incorporated
P.O. Box 4O8
Houston, MS 38851

RE: TDI EMISSIONS

Attached are the preliminary results of an exhaust yent emission survey
conducted on July 25, 1988 at MPI Incorporatcd, Houston MS. The results are
based on conditions the day of the survey. Changes in procedures,
formulations, equipmcnt or other conditions may invalidatc these results. The
approximate temperature inside of the plant was 85oF and the relative
humidity was 7OTo.

Measurements were not made using equipment or procedures specified by EPA
guidelines rcspecting emission source monitoring, thcre fore, no
rspresentation is made regarding the accuracy of the results. The values
presented are, at best, only rough estimates of actual TDI emissions.

Table I describes emission levels from sources where the exhaust rate and the
concentration of TDI were both mcasured. The cmission rates are presented as
"pounds psr hour" (lbslhr).

Table 2 describes emission levels from sources where only the concentration
of TDI was measured. The emission rates are presented as "pounds per cubic
foot" (lbs/ft3 1. In , order to convert these values to lbs/hr they must be
multiplied by t60 x exhaust rate given in "cubic feet pcr minutc" (cfm)1.

The information contained herein is presented in good faith, however, Eo
guarantee of accuracy or completeness is given. Data prcsentcd are believed
factual u*less cthenvise indicated, but conclusicns based on such data will not
be valid if observed operations change. No representation is made that all
existing or potential problems have been identified, or that laws or regulations
will be construed by government agencies consistent with our understanding
of them.

S incere I y,

John P. Cikalo
Industrial Hygiene Laboratory
I803 Building
(s r 7)63 6-2717



I
Table 2: Yegt-Emigqipn Eates {Ibs/ft3l qf.-Tolucne Diisocyanatc [TDI}

Duflng-Rp!-ond Operhtion$, MPI Ingorporatgd.-H,pu S.ton,.
Mississipp,i. Iulv ,25. 1o88.

I

Exhaust Source

tr ). "Tub" Head of Exruder

2). Process Fan

3). Steam Exit #l

4). Steam Exit #2

5). GIue Room

TDI Emistion Rate lbs/ftl

6.67

l.l I

2.36 x

2.67 x

l0-9 - I.7g

10-8 2.67

1.33 x

l0- I

x l0-8

x I0-8

r0- I



a
Table

l). Primary Drier

2). Secondary Drier

TDI Emission Rate.,lhs/hr

2.29 x 10-3

4.6 x l0-4

. 0.02*

0.02+)

I

t

a

3). #1 Hopper {6&,Jr*}
4). #2 Hopper { "

*.durifig ffansfer
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HE DOW CHEMICAL

INDUSTRIAL HYGIENE REPORT

vENr STACK EMrssroN suRvEy FoR roLuENE,DtrSOCYAhItEgql)
DURING PoLYIJRETHAnIE FOAM REBOND MOLDINC OPERATIONS AT

MpI INCORPORATED, HOUSTON, MISSESIPPI, JULY 25, 1988

Industrial Hygiene Laboratory
Health & Environmental Sciences

December 7,1988

DISTRIBUT ION

W. B. Volpe, Dow Chemical USA l

Charlotte, North Carolina

SUMMARY

An exhaust vent survey was conducted on Iuly 25, 1988, at MPI Incorporated,

Houston, Mississippi. 
'rn* primary purpose of thi_s survey was to estimate the

air emission rates of tolulne diisicyinate (TDI) from nine gtanj exhaust

systems. The configurations or positions of the exhaust vents for five of the

systems were such-that air velocity-measurements (from which to estimate

the volumetric flow rate) could r,o[ b" determined. In these cases, only the

concentration of TDI in the exhaust gases uras reported (1-33 x 10-e to 2.67 x 10-8

Ib/ft3). The total TDI emission ratf from the remaining {ou-r exhaust systems

ranged from 0.002g lb/hr (when the blowers for Hoppert f1 and #2'were not

ope?ating) to 4.3 x 10-2 lb/hr (when all blowers were oPerating)'

RESTRICTED: For use within MPI Incorporated

and The Dow Chemical ComPanY

DOW CONFIDENfiAL



An exhaust vent survey
Houston, MississiPPi, in
Chemical ComPanY. The
vent stack emission rates
operations.

I

PURPOSE : " 
,.;

was conducted as a service to MPI Incorporated,
support of products manufactured by Th* Dq*
priiriary p.dose of this survey was to estimate the

bf tpl'during polyurethane foam rebond molding

CONCLUSIONS

The following conclusions are based on conditions that existed on the day of

the survey, liry zs; lgBB. Changes in work habits, operating Procedures or

equipment may invatidate theselonclusions. The aPProxil,rate temperature

inside of the plant u/as 85o F and the relative humidity was 70To-

1) Of the nine exhaust systems evaluated, the configurations of five

were such that air vllocity measurements could not be taken,

therefore, volumetric flow iates could not be calculated. In these

cases, o"ly the concentration of TDI in the exhausted gases and

not the emission rate was reported. The concentration of TDI at

the exhaust vents of; the '1Lr]6rr head of the extnrder, the Pro!9ss
fan, steam exits #1 and #2, and the glue room, ranged from 1'33 x

10-e to ?,67 x 10-8 lb/fF. To determine emission rates in pounds

per minute the reported results must be multiplygd by the air

volume in unitr oi cubic feet per minute of air exhausted once

these values are determined'

2) TDI emission rates for the primary and seconda-ry driers were

0.0023.Ib/hr and 0.00046 tti/trr respectively. The blowers for
Hoppers #1 and #2 operated g"lt intermittently, and when

running, the TDI ernission rate for each of the two sources was

0.02lb/hr.

TO}flCPROPERTIES

Toluen *2,4-Diisocyanate (TDI) is a respiratory irritant, .ctP"!le of producing

nasar irritatior,, ,,"iul congestion, dry tfiroat, and headache- The most serious

toxicologic action is the fiotential for allergic sensitization of the respiralory

tract in man. Sensitizatibn may result from a single t lgl exPosure or from

repeated excessive exposures. Once sensitizedl individuals respond to

DO\Y CONFIDENTIAL
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extremely lsw.level exposures with an altergic response characterized by
asthma-tike breathing, coughing sPasms, and cyanosis.

,.:

Nonsensitized individuals may experience sirnilar reactions from a single
high exposure. The reaction miy be delayed several hours #ter exPosure and

frequently ocorrs during nocturnal hours.

perdons with a medical history of chronic respiratory disease or resPiratory
allergies should not be exposed to TDI.

TDI is also a severe skin and eye irritant. Skin sensitization has been

produced in humans whose respiratory tracts were protected by airline
respirators but who had repeated skin contact.

SAMPLING AND ANALYTICAL METHODS

The velocity of the air exhausted from each vent was measured, where

possible, with an extendible pitot-static tube T.yq" -s0:a-.(Air 
Instrument

h.esources) coupled with an Electronic Digital Microanemometer
(Neotronics). Measurements were obtained at the center of each duct
opening. Ideally, two ten-point traverse measurements (taken at right angles

td eacf other) should be tiken 5 to I duct diameter lengths away from any

duct confignration that would create disturbances to the airflow.

The GMD Model 920 Autostep monitor was used to measure the
concentration of toluene diisocyanate (TDI) at the exhaust vents. It is a direct
reading instnrment with three operating modes having two-ranges for TDI
.or,cerr-hation. This unit detects TDI by drawing a metered volume of air
through a chemically impregnated papei tape. If TDI is present, a chemical
reaction ocflrrs which proauies a color stain on the tape. The intensity of the
stain is proportional [o the concentration of TDI. In the Search Mode the

samplinf tiri'," is 24 seconds or less, depending on the TDI concentration, and

the iang-" ir from 0.005 ppm to 0.200 ppm_fDl 
_ 
If the concenHation exceeds

0.200 pF*, the sampling-time is automltically reduced, but a stopwatdr can be

used i6 a"termine itre Lctual sampling time, and the TDI concentration can

thus be estimated. In the Srrrvey and Monitor Modes, the sampling time- is 4

minutes and the range is from O.OOI to 0.040 ppm. Although the YPper limit
of detection in the lalter fwo modes should be 0.040 PPm, in actual operation
the. upper limit is approximately 0.036-0.037 ppm because there is a loss of
0.008'to 0.004 ppm due to a correction for tape background color by the

instrurnent's memory system.

3
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PROCESSDESCRIPTION

rF6cc e+ MPT Inc.. Houstt 
"ii, 

Uegins by
The rebond molding process at MPI Inc', Houston' Mississip

mixing poryurethane- foam chips *itrr prepolymer (containing TDI) in

brenders.. Forlowing a designat-ed period or *i*ing, the contents of each

blender are dumped to the*"tub" *here a screur 6r,y*ler transports the

materiar to ur, **huder. 
-nlrirrg 

the "dump", unreactea rol vaPors can be

released through various openings in the conveyer syslem. In the exEuder'

the .foam-porymer mixture 
^is coirpresied and he"ted on a conveyer line to

form a cohtinuous "btrrl"'

SURVEY R.ESIJI.TS

Tabre 1 summarizes the resurts, of- air velocity measurements, volumetric

flow rates and emissio* J., of toluene diisoiyanate (TDI) for each of the 
'

vents in the plant,s nine exhaust systems (some exhaust sys-tems had more

than one vent). For sys;;; 5 - 9, ihe configuration or position of the vents

were such that qir verocity *g"r1rr"*"nts-could not be taken, therefore'

volumetric flow rates and emissio"-i"t*r could not be calculated' The

concentration of rDl"i*iiglio* *t"r* ri* tytt**t rar,gea from 7'22 x 10-8

lb/ftg toz.67 x 10€ lb/fiP.

The totar rDI emission rates for exhaust systems 1 - '4 are sumrnarized in

Table 2. The emission rates for the p;i*"ry qo. Secondrry- priers were 0.0023

and 0.00046 tb/hr respectively. DrJIil; *itoi-"l transfers-(the blower did not

operate between transfers),'the emiJsion rate was 0-02 lb/hr for each of

Hoppers #1 and #2,

The data presented has inherent error based on both the evaluation methods

and more importantty due to process conditions and variables' we are not

aware of regulatory ,a"ndJrds related specifically to TDI emission

monitoringor emission limits and can muke no iudgements as to the

acceptabliftr-tr trro* data for submission to government agencies'

e
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The information and any recomrnendations contai.ned herein are Presented in good

faith. However, no Farantee of ".*r"S 
;r ..rTpleier,ess is given-' Data presented

are believed factual irot*s, otherwis* ir,E."ted, but concl,siots based on such data

will not be valid if observed operutior,s-.t *g": -.Ngreplesentation 
is made that all

existing or potential probl"*r'have u** iJ"''r,tiri"a, oi that recorlmendations made

will solve the problem, or that laws oriegrluql]r will be construed by government

agencies consiltent \ rith our *nderstanding of them'

Signature:

Date: - 
b*' 'a 

/tg

Sig:iaturel

.-
Date: 'r+\Ple^*,dul /3, l?fY

(Author)

(Reviewer)

dlg



r1b,el:'#t#$i$ii+:Hffi!hHB*ibiW}?,#***"*"*tffi"*NB

1)

0.001
0.001

0.001

2675

3384

5447

5965

5447

4905

5222

4005

4387

4005

0.004

0.022

1.78 x 10-9,

9.79 x 109

4.45 x 1ff10

4.45 x lflo
4.45 x lflo

2.18 x 10f

2.08 x 10-7

236 x l0€

2.67 x10{

1.22 x 10'8

1.89 x 10-8

1.33 x 10-9

Emission Rate
(tb/hr)

0.00029

0.002
0.0023

0.00015
0.00016

0.00015
0.00046

0.02

0.02

NA

NA

NA

NA

NA

2l

a
0.491

0.468

0.053

0.060

0.028

0.043

0.003NA

-",**s'*mrl*mrllrf#I

Exhaust System

Primary Drier
10" dia. duct
8" x 15" oval duct

SecondarY Drier
14" x 14" square duct

14" x 14" square duct

14" x 14" square duct

3 #l HoPPcr
l5" dia' duct

4) #2 HoPPcr
13" dia' duct

5) 'TuU'head of Extruder

5) Itocess Fan

7l Steam Exit #1

8) Steam Exit #2

9) Glue Room

NA = not available

Cgnterline Velocity
(ft/minI

1266

1602

NA

NA

NA

NA

NA

V.plume
ffIr/min)

1553

fin

I'JA

NA

NA

NA

: TDI Concentratiqn," (ffii 0b/ft3l



Table 2: vent Stack Emission Rates of Toluerre Dlisocyanate (TDI) During Polyurethane Foam
Operations, MPI Intorporated, Houston, Mississiipi, July,zs;1988 ' ' -

TDI Emission Rate (lb/hrl
I

0.0023

0.00046

0.02+

0,02 '+

Exhatrst Svstem

1). Primary Drier

2). Secondary Drier

3). #1 Hopper

4). #2 Flopper

* During transfer only. Blower did not operate between transfers.



I

,$,DDENDTIM

1. Title 29, Section 1910.1000, Subpart Z, Toxtc and

r- ;

I



?I
T

'ta
aq

s 
uo

llB
nu

T
lu

oc
 E

 r
lc

et
te

 n
o.

( 
]T

 x
oq

 s
lq

l 
(X

) 
I:B

H
 t

 
I

O

F
H

8H q8 €i
l

H
O

J
on F

-o
5H 0c

 fi'
5p

.
aG or l-r o 8.

9
50

J
0a

H il
r-

t 
l')

0J
 r,

+
tr

o
ts

H
tD

H
.

.N
o 6 (D l.r

.
th tJ

1 e d o H s i,) F
d o H
.

I{
l ,t H o o E C

T 8. o o- E H
r

E
.

P
.

.o 6 a I

lll
lll

lll
ll$

$t
r

i

E
H

 F
 E

 il
tr

 i
[#

 s
 fr

 H
r 

I
P

.5
n

89
 

o 
q 

<
s 

I

o-
E

' '
*r

 R
 

,, 
E

 
I

F
5 

H
 H

 g
E

 i
ct

 5
 

LJ
. 

tJ
l 

n
8.

H
 

g 
E

''i
o 

I

. 
ct

 
=

 
-8

- 
r

E
R

 H
 o

, 
,iE

 
;

L) a 
I 

P
 

fr
tr

+
 

I

g;
 E

 -H
 H

i 
;

O
 E

 
- 

p.
iD

 
I

O
Q

 
O

 
rr

 
oV

)

#f
E

ffi
l

O
 

F
h 

o 
'i:

o

fH
H

rH
i

rt
 

q 
h 

bF
J.

&
 5

' 
p.

 P
B

 ,

.-
- 

5 
I 

{;
tr

 
I

r+
 

U
tn

 
I

H
 

J:
[I 

I

E
 

i[
fi1

,-
t

O
O B
 

F
+

 
I

g 
go

 
I

0 
.^

-E
 

I

=
(h

P
.r fr
 

E
=

 ;

ts
' 

P
.O

 
I

H
 

gl
 

,

S
 

rF
 I

H
 

IH
 

I

l-.
1

F
I,

P
, 

ll
sl

,
F

'I'
fir

;
ts

. 8l E
I H
l nl P
";

i I

r:
t 

lE

lp
'H

 $

ls
.E

lg
) 

ul
lo

 (
,}

l*
E

la
ra

ls
H

#

F
rF

$

E
g 

F
F

$

Itr
nF

I
lE

r'H
E

Ig
E

Lq
E

l{}
 €

*

la
s

IE
. 

E
t\ 

h
lO

. 
P

.

lg
 8

-



10. 11

CBI

t-l

Stack Parameters Identify the stack parameters for each Point Source ID Code
identified in question 10.09 by completing the folloving table.

Point
Source

ID
Code

S tack
Inner Emission

Diameter Exhaust Exit
Stack (at outlet) Temperature Velocity Building Building-

Height(m) (m) (lCJ (m/sec) Height(m)'Hidth(m)"
Vent
Typ"'

\/

/

/
/

t/_ _-

tH"ight of attached

'vidth of attached

'U=* the folloving

H = Horizontal
V = Vertical

or adjacent building

or adjacent building

codes to designate vent type:

t I Hark (X) this box if you attach a continuation sheet.

115



lO,l2 If the listed substance is enltted in particulate form, indicate the particle size
distributlon for each Polnt Source ID Code identified in question 10.09.
Photocopy this question and conplete it separately for each emisslon point source.

CBI

I-I
Point source ID code

Size Rangq (microns) Hass Fraction (% t X precision)

I
I
2

I

1to(10

> 500

Total = 1002

l-] Hark (x) this box if you artach a continuation sheet.
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PART C FUGITIVE EHISSIONS

10.13 Equlpnent Leaks -- colrplete the foUoving table by provldlng the nunber of equlpment
types llsted vhich are exposed to the llsted substance and vhlch are ln service-
accordlng to the specified reight percent of the tisted substance passing through
the component. D,o this for each process .type identified in your piocess-block or
residuar treatment brock flov diagram(s). Do not incrude equipment types that are
not exposed to the llsted substance. If this is a batch or iniermlttently operated
process, glve an overall percentage of time per year that the process type is
exposed to the listed substance. Photocopy this questlon and cornplete i-t separatelyCBI for each process type.

t-t Process type ... .. 
t 

/e/
Percentage of time per year that the listed substance is exposed to thls process
type ... /a-2 x

Number of Components in Service by l{eight percent
of Listed Substance in Process Stream

Less
than 5Z

lllst the nunber of pump and conpressor seals, rather than the number of pumps or
compressors

10.13 contlnued on next page

ll] Hark (x) this box if you attach a continuation sheet

Eguipment Type

Pump sealsl
Packed

Mechanical

Double mechanical2

Compressor sealsl
Flanges

VaIves

Gas3

Liquid
Pressure relief devices4

(Gas or vapor only)
Sample connections

Gas

Liquid
Open-ended liness

(e. g. , purge, vent )
Gas

Liquid

s-10u LL-25t 26-757" 76-ggy"
Greater
than 992
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10.13 (continued)

2rf double mechanical seals are operated vith the barrier (B) flutd at a pressure
greater than the pump stuffing box pressure and/or equipped vith a sensor (S) that
vill detect failure of the seal system, the barrler fluld systen' or bothr indlcate
vith a rrBrr and/or an rrSn, respectively

3Conditions existing in the valve durlng normal operation
lReport a1I pressure rellef devices in service, including those equipped vith
control devices

sLines closed during normal operation that vould be used durlng maintenance
operations

10. 14 Pressure ReIief Devices r^ri th Controls
pressure relief devices identified in

CBI devices in service are controlled. If
enter trNonett under column c.

t-l

Complete the folloving table for those
10,13 to indicate uhieh pressure relief
a pressure relief device is not controlled,

El .

Number of
Pressure Relief Devices

b.
Percent Chemical

in Vessell

C'

Control Device

d.
Es t imated

C-o-rlt:q} Ef f i c i ency 
2

/Yd //E ^l ,f
/Yc N r-

'R*fu, to the table in question 10.13 and record the percent range given under the
heading entitledrrNumber of Components in Service by Ueight Percent of Listed
Substance" (e.9., 151., 5-L02, 11-252, etc.)

'The EPA assigns a control efficiency of L00 percent for equipment leaks controlled
I^rith rupture discs under normal operating conditions. The EPA assigns a control
efficiency of 98 percent for emissions routed to a flare under normal operating
condi t ions

l-l Hark (X) this box if you attach a continuation sheet.
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10.15 Equipment Leak Detection -- If a formal leak detection and repair program is in
place, conplete the follovlng table regardlng those leak detectlon and repalr
procedures. Photocopy this question and complete it separately for each process
type.

CBI

l-l Process type ... ' 'r'
Leak Detection
Concentratign

(ppm or mg/m3;
Heasured at

Inches
ffi Source

Detection.1uevl ce

Frequency
of Leak

Detection
( qs.r year )

Repai rs
Ini t iated

(days after
de tect ion)

Repai rs
Completed

(days after
ini t iated )Eggipment Type

Pump seals
Packed

l.lechanicaL

Double mechanical

Compressor seals
Flanges

Valves

Gas

Liquid
Pressure relief

devices (gas
or vapor only)

Sample connections

Gas

Liquid
0pen-ended lines

Gas

Liquid

tU=" the folloving codes to designate detection devicer

P0VA = Portable organic vapor analyzer
FPH = Fixed point monitoring
0 = Other (specify)

t-l Hark (X) this box if you attach a continuation sheet.
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10.16

ctsI

t-l

Ratr I{aterial, Intercdiate ad Itodrt Storagp ftrissics - - CcryIete ttn foUotirlg tabf€ by pEuridfug the infonatian o eaci
llquid rav nEterial, intenrEdiate, ad prodrct storage \,€ssel ccntainirg ttE list€d srbstance as idotified in ywr process bJock
or residral tr€amrt block fl.cnr diaera(s).

vessel vesse.I vessel -ffi'

Vessel

lryd

Floating Conpositinl Throughzut FiILing Fi[furg Inner Vessel Vessel Vesse-L

Roof- of Stored, (liters Rate Drratiur Diareter Height Voh-ure Enissiur.
Sealsz Haterials3 per year) (gpn) (min) (m) <*l (1) Cqrtrolsa

Desigr Vent
Flov Diareter
Rates (crn)

Cryrtro} Hasis
Efficiency for(z)- M.

ttJ*" th" fo[cnring codes to designate vesse.I tpe:
F = Fitred roof
CXF = Contact internal floating roof
tffi = lioncontact internal floating roof
EEB, = Erternal flmtfug roof
P = ksssure vessel (irdicate presflrre ratfuig)
H = lbrizmtal
U = lhdergrund

'Lls" the foJJ.oring codes to desigrate floating roof seals:

l'{St = l,hchanical shoe, prfumry
HSz = StrcsilEr.rrted secondary
tlSZR = Rfur+u.mted, secmdary
Lltl = Liquid-nrunted resilient fiIled seal, prfurary
Ifiz = RirrF{rDrrnted shield
Ll-ltJ = \,leather shield
Vl{l = Vapor nnr-urted resilient fi[ed seal, prfunry
W2 = RiJn-{Drrnted secmdarT
Vl'fii = lleatlrer sldeld

3lndlcate lEtght perc€nt of the tisted srbstance. Lrclute tle total rrolatile org dc cdlt€nt ln parenttresis
ootheo tha, floetbg roofs
tcas/r.por flcrr rate the eoissicr cantloI devlce ms desigrred to handte (specify Aow rate urits)

't.ts" tt" toD*irg codes to designate basis fc estirBte of cantrol efflciency:

C = Calulatldrs
S = SgIpIirA



PART E NON-ROUTINE RELEASES

10.23 Indicate the date and time vhen
was stopped. If there vere more
list all releases.

the release occurred
than six releases,

the release ceased or
continuatlon sheet and

and rrrhen
at tach a

Release
Date

Started
Time

(amlpm)
Date

Stopp-ed
Time

(am/pm)

'.lI{ -

10.24 Specify the weather conditions at the time of each release.

Release
IJind Speed

(km/hr)

Nt*tF

llind
Di rec t ion

Humidi ty
(z)

Temperature
( oc)

Precipi tation
(Y/N)

t ] Hark (X) this box if you attach a continuation sheet.
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10.25 Complete the
vas released
expected to

Release No.

Media

folloving information for each
. Any volatile substance that
volatilize, should be listed as

media into which the
vas released to land,
a release to air.

listed substance
but that was

Quan t i ty
(kg) Hethod of Release

Higrat ion
Beyond Quantity

Boundaries Higrated
-- (Y4N) -. (ks)

Land

Air

Groundr+ater

Surface vater

NolrlE

10.26 Specify the physical state and concentration of the listed substance at the time and
polnt of release.

Release No. .,. . l%rle

l-l Hark (X) this box if you attach a continuation sheet.
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10.27 Circle all
release.

Release No.

appropriate responses relating to the cause and the effects of the

r{a,*f f,
Cause of Release

Equipment failure I
operator error . ....,.,.. 2

Bypass condition .... 3

Upset condition ,,... 4

Fire .. 5

Unknovn ......... 6

other (specify) , 7

Results of Release

Spi 11 1

2

3

4

5

l_l Hark (X) this box if you attach a continuation sheet.
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10.28 Specify vhich authorities vere notified of the release.

Release No.

€r. Federal

Agency I

Office t

Contact Person t

Address I-l-I

1-r-1-r-l-t-t-l-
I-l-l-l-l-1-r-l t.---t_t_t_l_t_1_l_t_

r-r-r-l r_r-1-r-l-r _ l-r_i
r-t-l
l-l-lI_t_

_t_
-t-I-l-1-l-1-r-r-I t_1_1_t_r_t-*t_

-r-r-r-r -r_r_ 1-r:r 1 l-l-1-1-l-
Street

t- III

t_t_l_t_1
t-t-t-l-r

-l-t-1-l-r- l_l_l_1_l_l_1_l_t_t_t_t
-1-l-1-r-r- I_1_1_ l_r_r_ I_t_ t_1_ t_t

t:r-r-r-r-r-r-r-r-r-1 _t-r-r-r-r_t-r-r-r-r-r
l_t_r_t I I I I r l-t I-1-r-r-r-1-t-1-t-l-1

1t

t-r_r-r-r-r -.r .l-r-t-r-r-rlt-.*
Ci ty

lr11 lll

State

Telephone Number .. o...... r.. t -l-l-]-l-l.*1-l-t-l-l-l-l
Date Notif ied ....... i.. r, .....,., t .1-l t-l _l t:l-lMo. Day Year

Time Notified .. r..... r... +. r i

State

l_1_ I am/pm

tlt

I-I-
b.

Agency

0ffice

Contact Person

Address t-] _
Street

r_1_1_t_I-1-rlrll-1-t_r_l _l_t_I

Telephone Number .,. r.., r [-l-l-]-l - l _t-
Date Notifigd .o.e .... ..rr.....r...rrr .rr. l-]-l

Ho.

Timg Notifigd r.......... r . r......... . ... + +..,

10.28 continued bel-ov

_l_l
Ci ty

-1-t- t-r-t-t

_t_
State

l-t_l_l_t_r
t_t-t t-l- I

Day Year

-l-l

128

t_t_r am/pm

t-l Hark (X) this box if you attach a conrinuation sheet.



10.28 (continued)

c. Loca1

Agency

0ffi ce

Contact

Address

l-1-l-1 - l-1-t-1-t-t-t-t-t-r-t-l-t-t-l-t-t-l
t_l-l-l _ l-l-t-r-r-r-r-r-t-r-r-r-r-l-1-t-t-l

Person t l-l-1-l-l-l-l-_l-l_-l-_l_-l-1-_l.t-l_l-l-l-l-l
t-t-t-t-1-r-r-r-t-r--1-1-t_ r-1.*l-l-t-1-l-r-r _r-r

Street

tll t-r-r-]-1-l-l-t:r-l - l:lll-l-r-r-1_r-t
Ci ty

_t_l

t_l_l
State

Telephone Number .,.. .... t-l-l-l-l-l-l_l-t-l-l-l-l
Date Notif ied .......,,.., t-]-] t-]- I I- ]-l

Mo. Day Year

Timg Notified .... ...... o... r.....l.. r ... r.. I-1-]-l-l am/pm

10.29 For each of
vithin that
vho notified
and time of

Release No.

Proximity to
the Release

the proximities listed be1ov,
proximity vas notified of, or
the population, the number of

day the evacuation began.

indicate vhether the
evacuated because of
people evacuated, if

population living
the release. Specify
dnyr and the date

Not i fied
of

Release Notifying
(Y/N) Person

Not i fying
Person's

Telephone Number

Area
Evacuated

(I/ry)

Number of
Persons

Evacua ted

Date and
Time of Day
Evacuat ion

Began

L/4 mile

t/2 mile

1 mile

0ther
(speci fy)

l_l }lark (X) this box if you attach a continuation sheet.

129



10.30 Specify the

Release No.

Number of

Number of

Number of

Number of

number of personal injuries or casualties resulting from the release.

injuries to facility employees ,..,.... r........ +.........

injuries to general population ..., ....

dgaths to facility employees . r............ r..... r., r.........

deaths to general population

10.31 Indicate vho conducted cleanup activities, and the dates over vhich the cleanup was
performed.

Release No.

Name l-l-l-l-l-l-l-l-lll_l.t-l-l-1-l-l-l-l
Address I_l_l_l_l_l_l_l -1-r-1-1-1-1lr-r r-l

Street

t_t_r_l_r-1-l-t-1-l--I _t_t_t_t

ttl r-r-r -- t-l-l-l-l
- Tip

relephone Nunber . ...... I - I - I - I - I - I - I - I - I - I - I - I - I

Date cleanup Inltlated ...... t I ll_l_t-To. Gai
Date CLeanup Cornpleted (or expected) I-l-l l-l-lllo. Year

10.32

,4o,{E

-r-r-r_l-1_ I .l- I

-r-r-r-l-r-l-l-l

Briefly describe the
containment systems,
the release oecurred.

release prevention
training programs,

practices and policies (backup systems,
etc, ) in place at the facility at the time

Release No. No,te*

_1_l_l_l
Ci ty

t I-I
State

l-l Hark (X) this box if you attach a continuation sheet.
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10.33 Indicate nhich of
vere ineffective

the prevention practices
in preventing the release

and'policies
from reaching

Iisted in question 10.32
the environment.

Release No. Nottfl

10. 34 Describe all
changes, etc

Release No.

repairs and/or preventive measures
. ) made to equipment or operations

(management practices, operational
as a result of the release,

No,vg

10.35 Describe add
possibili tie

Release No.

itional preventive measures
s of recurrence,

that vill be taken to minimize the

ilatE

t-l Hark (X) this box if you attach a continuation sheet.
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